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¢ Viet Nam has around 331,000
km2 of natural land.

¢ Located in monsoon humid
tropics, Viet Nam is affected
by both oceanic and
continental climates,
especially flood and
Inundation.

¢ There are 2,360 rivers and
streams that have lengths
longer than 10 km, In the
central Vietnam: 740.

¢ The coastal plains are not
large but densely populated
(60%06 of population) with
many important and rather
developed political, socio-
economic centers. Most plains
are with low elevation, easy |
to be flooded or inundated.




Rainfall is unevenly distributed in time and space. More
than 70206 of annual rainfall occurs in wet season.

Total flow of rivers in Viet Nam reaches 650km3/year,
equivalent to a flow depth of 960mm.

Ratio of flood and low flow varies from 1.5 to 30.

Severe floods were recorded in 1945, 1969, 1971, 1978,
1983, 1993, 1990, 1996, 1998, 1999 and 2000. 2001, 2002.

In period of 1971 - 2007, death toll more than 14,000
people.

Floods in Viet Nam represent a regular threat that occur
throughout the year in different areas of the Country, affect
the safety and well-being of the population and cause
enormous economic loss, which in turn hamper the social
development.

Flood rising rate, amplitude and peaks are high. Flood
rising intensity in mountainous rivers may reach 2-
5m/hour; downstream plains 20-50cm/Zhour. Flood
amplitude in mountainous areas may reach 10-20m, higher
than 25m in some places.

High Flood and inundation last for about 2-7 days in the
Central Viet Nam, 7-15 days in the North Viet Nam, and 3-4
months in the Mekong River delta.

Depth of inundation is about 2-4m, in some places it would
reach 5-8m.




Combination of typhoon, storm surge, heavy rain
and high tidal level would cause the flood more
severe.

Often associated with heavy rains, typhoons,
tropical depressions, occur In a Iarge area
covering some provinces or almost the whole
region.

Rivers are steep, times of concentration are short,
and downstream areas have low drainage
capacity.

Somehow can be classified as flash floods.

Tide and storm surge play a certain role In
INncreasing inundation.

Flood and inundation in the Central Viet Nam iIs
ranged as the most severe. It occurs with high
frequency causing prolonged inundation in small,
narrow coastal areas where socio-economic
centers and densely populated areas are located.




The impacts of climate change

The evidence the Earth
IS warming Is
"unequivocal."
Increases in global b
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The loss caused by disaster and climate

Global costs of extreme weather events (inflation-adjusted)
Annusal losses, In thousand million U S, dollars

The great weather and flood catastrophes
over the last forty years

LLosses in US billion dollars
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Disaster and climate change




The impacts of climate
hange to economics
of Vietham

(the sources of Institute of Scientific

Hdro-meteorological — Environment of
Vietnam)




Climate change in Vietnam

¢ [he Intensity and frequence (number)
of typhoon, heavy rain, high
Tlemperature drought Is increasing
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Climate change in Vietnam

& Yearly mean temperature increase
about 0,1 °C each decade.

& In summer, montaly mean temperature
iIncrease about 0,1 — 0.3°C each
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Climate change in Vietham

»> IThe amount of rainfall
change irregulately.
between the different
regions and different
PEerieds.

» Intensity of rainiall
have the tendency of
ebvieusly Increasing;

> Inrthe mainly: Vietnam
aliea, e ameuni o
Seasenanlerainiall
reduced I July;
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Climate change in Vietnam

Flood in Central Vietnam Iin 1999

o Bigiieod andinundaticnieceu

Linda Typhoon, 1997 :
2 s inscEnitiial and SeUthErn: part o

¥ /pheon Giten Vietnam have the tendency
pEgInNatel and bigaer andimoere thamin 20
MeVertielowel CENLUY;

¢ I recent decades, tegether with the

IatitUde in Vietnam SpeIeEEeconomic develepment, fleeds

cAalicea Adraeat lnececeace tn evvar\y entit\z




Climate change Iin
Vietnam

& Every year, the
drought happen
eveny where and
the tendency. e
more seriously. e,
than some 2

decades age.




Climate change in Vietham

¢ ENSO affected strongly
{o regime of weather and
climate on the many.
riegions ol Vietham

& Ihe sea level rise 5 cm
per decade and willirise
firem 33 te) 45 cm in 2070
aind the poessikiliy rise o
10 cellln e



Impacts of climate change to
Surface water resources

¢ Yearly flow change from +4% toi-19%
¢ Ihe peak discharge flow increase;

¢ In 2070 in the almost river, yearly:
flow should reduce: fiem: 6 te -40.5%0;

¢ Potent ion off evaporation increase
en 3761 = 676:
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Impacts ot climate change to
Agriculture
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¢ The big part of area of |
Hong delta, Cuulong
delta should Inundated
by sea level rise;




¢ Climate change effect strongly
to land use, land cover, forest
ecology system; the sea level
rise make the change of the
area of soil forest;

¢ The distribution of boundary of
variously typed forest should be
changed,;

¢ In crease the disappear of
pared valuable animals and
plants; reduce the pare valued
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Impacts of climate change to seafood

The event of the Earth
IS warming cause the
capacity of seafood
source Is dispersed. The
kind of tropical fish
Increase, and kind of
subtropical fish is
reduce; The forecasting

of economy value of fish =

capacity should reduce
S0% compare: te new

Sea fish should

emiglate terocean of
mighrlatitiedes
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¢ Cause the inundation
In mouth of river ,
estuary delta;

¢ Sea level should
efifect the wetland In
sea coast of Vietham.
Specially in the
Camau, Hochiminh
city, Vungtau,
Namdinheity;

¢ Seashore area of
central Vietnam
Shieuld 1y diRy
SEfeuSIN:




¢ The activity of plattform at
the oil field on the sea, the
system of oil and gas
transtation and electrolic
plant use gas that was built
on the seashore should be
effected;

¢ The impact should be very
big to all activities of
sociality, economics, men
for all countries.




Climate change and health

¢ Impacts of climate change on human
health are occurring today and attacking
the pillars of public health. They provide
a glimpse of the challenges public health
will have to confront on a large scale

¢ Climate change will erode foundations of
health




In Vietnam during 2007 have been
very complicated with several
extreme weather events occurred
all over our country, especially in
the Central part of Vietham
together with 2 tropical storms and
1 tropical depression that exerted

their direct impacts on our territory.

*Flood was very serious with successive and
very high peaks, rather high flood rising
intensity, flood water was concentrated very
quickly and all these circumstances led to
serious prolonged inundation in 12 provinces
of Vietnam.



usually faces
with various kinds of
natural disasters,
among those, flood
was ranked the first in
terms of affected
areas, severity,
freguency and
significant lesses In
econemics, culture
and seciety.
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= [ this regien,, fleed and nundation usually: fellows: heavy/ rains,
typheen, andl tropical depression.

" Eleed and mundatien efiten eceurs sucecessively andiin a large area,
COVENING SeIME pProVvinces of almoest Whele the region.

= Eleed In aversiin the Central Viet Nam ofiten has the features of filas
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¢ Now , the prototype system Is established
In central Viet Nam near Da Nang City. .
The System include :

¢ 33 autematic rain gauges installed! in
area frem fThua Thien Hue te Quang Ngai
proevineces ( IFhere are 15 selar panels;)

¢ O autematic water level eguipments
Instaliediinr Hieng and fhurhon=\Vi Gia
FIVENS

9 1 autematic meteerelogicall stationhwilitiee
InstaliedinrBEarNas D2 Nang prevince .




Install 20 data legger;

¢ 3 Radar (Tam Ky, Nha Trang, Nha Be) had been
calibrated;

¢ Engineering test 41 meteorological station and 12
Hydrological station;

¢ Improve the investigation and ebservation Meteo-
hydrelogical data;

. Improve the ebservation at pllot
station (IHa Nei, Vinh, Dien Bien);

. Ilmproeve the ehservation at
Da Namng pillot statien; Ohbserve: rainfall By Paulien,
ViR, am Ky, N@a Ber Radar statien (hirem S ter 10
miRuUte/tmes);

: Collect meteorelogical datar ol 414
VIEtEE. Station;

> completely estaplishrthe
telecommunication ineras GPRS;

@rganize: thierselentiiic Werkshop.
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Second period: 2009 — 2015

- Research of combination between the Tamky
radar with rainfall data from auto-record station;

- Using forecasting rainfall data, raimfall value from
numerical modell, satellite products; rada data,
raipfiall’ recerd fior fiorecasting and warning moedel;

— Establish the fleed, Inundation Wakaing system
realtime fior Thu Ben;, Ira Khue, Huengl RIVEr:;

20410= 20155 Researehl, training, transiermatien of
hYyare-meteorelogicall techinelogy.




Fig.6 A flood inundation caused by a heavy rainfall

in the city Jul. 2004

With cooperation
for AWCI, Vietnam
nominated Huong
river basin

Fig.5 A flood inundation caused by a heavy rainfall

in the central city Aug. 2001



- Vietnam will provide seriously, fully all data of Hydro-
meteorological data of Huong river basin from 2007 to 2010;

- Vietnam will strong then the capacity of station network
(quality, quantity equipments, data transmission system,
computer software in processing and conservation of data for
Huong river also for Hue Hydro-meteorological Forecasting
Center);

- Need AWCI to Organize GBHM training course in Vietnam or
In Japan for Establishment of flood and flash flood warning
and forecasting system on the Huong river system;

improvement the skill, Knowledge in building the input data for
modeling:




- Need to training for analyses of High resolution satel
apply In disaster management, estimate rainfall'and f

Inundation in iImplementation of flood ferecasting anc
system In ungauged or poorly-gauged river basins.

Ite data for
ood
warning

- To share the skill and knowledges in combination of
the data frem the rain gauges with radar infermation in
order to Increase the accuracy ofi rainfall estimates for

flood forecasting.

- Ass|Stance, previde of seftware, sephisticated

Iydrelegical medels te compute and ierecast

Hood or

HUGRGE rVer basins (data inputssatellite-9ased raimpfall
Preduct; radar preducts, nUumeErcallweather prediction

medelpreducts and ydre-meEteonolonical data)s




2009 year:

¢ Need AWCI to Improve the Capacity
building of forecasting and management
of Drought and Water Quality. Specially, in
using satellite data, the skill' inf making the
drought mapping and Water Quality.
Mapping;

¢ Vietnam will piiet running the DIEHM IR
ferecasting hydrolegy: fier Hueng river after
AWCI tramnster the skill and technigue and
alse the previded satellite data for Hueng
FIVEr:;

ZOH @ year:

¢ Need AWECI te helpr Vietnam te) pererm
the preject: bulld the rsk map o
IRUREaHeR and fleed e HUeRE HVERIasin®
(Previde: therspecialist, skill; technigue,
MEthed 6! PEON):
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