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MISSIONS

Monitor Hydro-Met. conditions in Vietnam 
territory and the related areas.

Perform operational forecasts and disseminate 
Hydro-Met forecasts, warnings, and information.

Organize and construct Hydro-Met. info. 
network for national forecasting and international 
data dissemination (GTS)

Provide Hydro-Met services on requests of 
different national and international organizations
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Apply new technologies and carry out 
researches to improve forecast skill and 
quality.
Participate in training, guiding, and 

improving professional skills on  Hydro-Met. 
forecasts and information.

Construct and compile the guidelines and 
technical procedures for Hydro-Met. 
forecasting operations.

Collaborate internationally on Hydro-Met. 
forecasting and related issues.

MISSIONS
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Ministry of Natural Resources and Ministry of Natural Resources and 
EnvironmentEnvironment

national Hydronational Hydro--Meteorological Meteorological 
Service of Service of vietnamvietnam

National Center for Hydro-Meteorological Forecasting

Short-range Weather
Forecast Div.

Hydrological 
Forecast Div.

Med. & Long range 
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Information 
System Div.

Computer System
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Administration
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Research &
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Structure
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NCHMF ProvincialHydrometCenter: 52

NCHMF: 1

Rigional Hydromet
Center

Rigional
Hydromet

Center

Rigional
Hydromet

Center

Rigional
Hydromet

Center

Provincial
Hydromet

Center

Provincial
Hydromet

Center

Provincial
Hydromet

Center

RegionalHydrometCenter: 9

Three level system of HYDRoMeteorological
Forecast in Vietnam
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Ma p o f  r eg io na l  
h y dr o met eo r o l o -

g ic a l  c ent er s 
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System of hydro-meteorological 
forecasts

NCHMF is responsible for providing information on 
hydro-meteorological, marine  forecasts for the 
needs of natural disaster prevention and 
preparedness, social and economic activities.
The system of hydro-meteorological forecasts 
includes three levels:

• Central level realized by National Center for Hydro-
Meteorological Forecasts 

• Regional level realized by Regional Hydro-
Meteorological Forecasts Centers

• Provincial level realized by Provincial Hydro-
Meteorological Forecast Stations
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Data information 
collection, 

processing for 
operational forecast

-International Station 
Network
-National Telegraphic 
Station Network 
consisting of: 
+ 132 synoptic 
stations.
+ 76 rainfall stations.   
+186 hydrologic 
stations
+21 ocean-
meteorological 
stations
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+ 5 weather radar  
stations.   

+ 3 low 
resolution 
satellite stations

+ 1 high 
resolution GMS 
and NOAA 
satellite stations.
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communication

3 channels connected to GTS:

Hanoi - Moscow: 100 baups

Hanoi - Beijing: 75 baups

Hanoi - Bangkok: 1200bps

PCVSAT: Hanoi - Beijing: 9600bps
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National communication network
(9 REG. MET. CENTERs)

wan

lan

The hydrometeorological data from all stations can be received within 30 
minutes through information computer LAN and WAN network



12Inserting Hydromet data into TV Satellite



13

Flood forecasting system

Dissemination of bulletinsDissemination of bulletins

HydrometeHydromete data data colectioncolection Rainfall forecasting Rainfall forecasting 
for riverfor river’’s basinss basins

Flood forecastingFlood forecasting
138 forecasting points from 80 rivers:138 forecasting points from 80 rivers:
23 main rivers in national23 main rivers in national
57 rivers in regional and 57 rivers in regional and provincalprovincal levellevel

Issue of flood forecasting bulletinsIssue of flood forecasting bulletins

Observation networkObservation network
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Hydrological bulletins

During flood season: 1 time/day

Flood summary: According typhoon-flood 
alert regulation

Medium-term flood forecast: 1 time/5 day 
(during flood season), 1 time/10days (during 
dry season)

Monthly and seasonal forecasts

Drought forecast
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- Weather, flood forecasting and information on tropical storms 
and depression bulletin is provided to TV, Radio broadcasting 
agencies, some central daily newspapers as well as posted on the
website of  www.nchmf.gov.vn

- Regional hydromet centers and provincial hydromet forecasting 
centers daily provide provincial flood and storm control 
committees, local TV and radio broadcasting agencies with 
hydromet forecasting bulletin. 

- Information bulletin on storm, tropical depression and flooding 
is delivered directly to leading communist party bodies, National 
Assembly, Government and relief providing organizations

Dissemination of forecasting bulletin
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NCHMF has been carrying out flood 
forecasting along the mainstream Mekong 
River. Water level forecasts are produced 
for 2 stations of Tan Chau and Chau Doc 
for 5 days in advance and disseminated to 
the Central Committee for Flood and 
Storm Control and Governmental 
Authorities and to RHMC  South Vietnam.

Flood forecasting in lower part of 
Mekong river
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For the flood operational forecasting 
activities in lower Mekong, the National 
Centre for HMF collects data from about 
60 water level stations and 70 rain-gauge 
sites (on the mainstream Mekong River, 
on highland and in MK delta of Vietnam) 
from other sources. 

Collection of 
hydrometeorological data
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Hydrological   station network 
in Mekong delta in vietnam
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Meteorolo-gical station  network in 
Mekong delta in vietnam
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Flood Forecasting in Mekong delta in 
vietnam

• Short-range flood forecast bulletins:
5-day River’s water level forecasts

• Medium  range forecasts bulletins:
10 – 15 days

• Long range forecasts bulletins: 
Long-term hydro-met forecasting bulletin is released 

monthly and seasonal
. Flood forecasting is done daily from June to November

The temporal nature of forecast information for 
floodplain management need to be considered at 
three different scales
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•Meteorological forecasting mainly made using 
synoptic methods in combination with world 
meteorological forecasting products.

•Numerical Rainfall Forecasting models such as HRM, 
ETA have been applied in VN .

•Rainfall-runoff models, method of corresponding 
stage and multivariable regression have been used to 
produce short-term river forecasts.

•In recent years, different models like SSARR, TANK, 
NAM and Hydrodynamic models have also been used 
in forecasting water level in lower of Mekong river

Forecasting techniques
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HydroGIS model

Nguyen Huu Nhan

flood Routing model

Nam and MUSKINGUM models

Model in Mekong river
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operational rainfall and flood 
forecasting for disaster 

prevention and mitigation in 
2005
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Introduction

• Flood season of 2005 - peaceful 
creating favourable conditions to the 
riparian people, particularly, those in 
the lower parts of the Mekong Basin

• It caused some damage to Cuu Long 
Delta: 44 deaths, mostly were children, 
2,723ha cultivated land was 
submerged and damaged.      
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1. Overview on 2005 rainfall and flood in the 

lower mekong delta

The weather condition
• There were 9 storms, 5 tropical depressions 

in the East Sea, of which 5 storms and 2 
tropical depressions affected directly to the 
Lower Mekong river basin;

• Tropical converging band was not as strong 
as that in the years with relatively big flood;

• South-westerly wind took place in one moth 
later than long-term average and was normal 
one.
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Tracks of the tropical cyclones over
the South China sea in 2005
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Raifall

• 2005 rainfall amount was not high. 
• Rainfall total of the rainy months was of annual 

average, some areas in middle part of the basin -
higher than annual average;
- June - September rainfall total : 800 - 1200mm;
- Most rainfall was occurred in the middle part of 
the Mekong river basin, meanwhile downstream 
part- with least rain;
- 9 heavy rainfall events of 3-7 days;
- 2 heavy rainfall events occured over large area. 



28



29

Total rainfall of period flood season and mean
on the Mekong basin
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1.2. Hydrological condition

At commencement of flood season:
• Flow in the main Mekong and its tributaries 

was much lower than long-term annual 
average;

• In the Mekong Delta in Viet Nam salinity 
intrusion penetrated far upper and lasted for 
long duration.

During flood season:
• Flow in the main Mekong and its tributaries 

was at its long-term annual average.
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In the upper reaches of the Mekong

• The flood occurred almost one month later than 
usual;

• During June and July, flow was lower than long-
term  annual average, even lower than that of 
2003;

• End of July, since heavy rain, water levels rose 
rapidly with high rate of 35-45 cm/day on 
average, some days: 100-150 cm/day;

• In middle August, water level at the stations 
consecutively attained peaks, which were 1m 
higher than 2004 ones.
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Fig. 3: Flood hydrographs at main stations

on the Mekong river in 2005
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Fig 4: Flood hydrographs at Luang prabang Station on the 
Mekong river in 1998, 2000,  2004, 2005 and average
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Fig 5: Flood hydrographs at Vientiane Station on the 
Mekong river in 1998, 2000,  2004, 2005 and average
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In the middle reaches

• In early July a flood with a peak in 2 m 
higher than long-term annual average 
occurred;

• In the end of July, water level rapidly 
increased with average rate at 0,5-1,0m, 
highest was 1,80m at Pakse station.

• Peaks of the year occurred in middle 
August, which were by 2-4 meters higher 
than long-term annual average peaks and 
by 1 meter lower than 2000 flood peaks;
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Fig 6: Flood hydrographs at Mukdahan station on the 
Mekong river in 1998, 2000,  2004, 2005 and average
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Fig 7: Flood hydrographs at Pakse station on the Mekong 
river in 1998, 2000,  2004, 2005 and average
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Flood flow in the Mekong

• Flow of the Mekong during the early flood 
season months (June and July), was 10-20 % 
lower than that of long term annual average

• In main flood course months and the end of 
flood season, flow was higher than long-term 
annual average;

• Flood water volume of the main flood course 
months (June to September) as well as of the 
whole flood season in the upstream was 
about 7-10% lower than long term annual 
average.     
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Table 4: Monthly and annual flow and total volume 
at the main station on the Mekong river in 2000 - 2005
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Table  5: Monthly flow and total flow volume
at the main stations on the mekong river in 2005
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Local inflow on the Mekong 
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Downstream and the Mekong Delta

• During first months of the flood season, water levels at all stations 
were lower than the same period average  by 20 to 50 cm, at 
some station this defference was 100 cm

• The first flood peak appeared late and occurred in early July.

Flood peak in 2005
Flood amplitude of rising limb was relative high, about 3 - 7m was 

recorded in Cambodia, but in Mekong Delta in Viet Nam it was 
only 2.0-2.5m

The flood peak of the year at Kratie and at Kompongcham,  0,3 - 0,5 
m higher than that in 2004;

first peak in the mid of Sep and the second peak in early of October. 
The 2005 flood peak at Phnom Penh Bassac was 9.95m, at Tan 
Chau: 4.36m , at Chau Doc: 3.90m , approximate to that of 2004 
and by 0.16-0.40 m higher than the alarm level 3;

In far downstream, due to affected by the high tide, flood peak 
occurred later, in the mid October. 
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Fig 10: Flood hydrographs at Kratie Station on the Mekong 
riverin 1998, 2000,  2004, 2005 and average
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Fig 11: Flood hydrographs at Phnompenh Bassac on the
Mekong river in 1998, 2000,  2004, 2005 and average
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Fig 12: Flood hydrographs at main stations on the 

Tien River in the Dong Thap Muoi delta in 2005
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Fig 13: Flood hydrographs at main stations on the Hau
River in the Tu Giac Long Xuyen delta in 2005
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Fig 14: Flood hydrographs at Tan Chau Station on the
Tien river in 1998, 2000,  2004, 2005 and average
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Fig 15: Flood hydrographs at Chau Doc Station on the 

Hau river in 1998, 2000,  2004, 2005 and average
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2. Flood warning and forecasting PRACTICE

• The National Center for Hydrometeorological
Forecasting closely monitored the hydromet
conditions in the Mekong river and thanks to which 
timely warnings and high-accurate forecasts of 
water levels at the to key stations of Tan Chau and 
Chau Doc; 

• 85% and 89% of 5-days ahead forecasts with 
permissible error of 15 cm were read accurate ones 
at Tan Chau and Chau Doc stations respectively; 

• At Tan Chau, a one month ahead warning flood 
peak was by 14 cm in magnitude different from 
actually occurred one ;

• 12 flood and urgent flood bulletins as flood reached 
and exceeded alarm level 3, which all were given 
timely and with acceptable accuracy 
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2. Flood warning and forecasting PRACTICE

• Southern Regional Hydrometeorological
Centre as well as provincial forecasting centers 
in Cuu Long delta has closely monitored the 
rainfall, flood situation and released number of 
accurate flood forecasts and warnings. 85-90% 
of total forecast number were read accurate;
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Fig 16: Flood hydrographs Observer and Forceast

at Tan Chau Station on the Tien river in 2005
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Fig 17: Flood hydrographs Observer and Forceast

at Chau Doc Station on the Hau river in 2005
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Lessons learnt

 • Keeping close watch on the development of 
hydromet condition over the whole basin;

 • Proactively taking action on disaster preparedness;
 • Maximizing the utilization of benefit of flood water 

for economic development;
 • Enhancing and improving community education 

and awareness on flood and flood prevention and 
mitigation measures;

 • Firmly applying the necessary measures to 
minimize damage caused by disaster to the people, 
particularly to those living in flooding areas;

 • Constructing flood control structures/works to 
protect the people and key economic zones against 
flooding.
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3.  Recommendations

 • Installing more water level and rainfall telemetric stations in the whole 
Mekong River Basin, particularly in the upper reaches;

 • Hydro-met information and data in the basin and dissemination of 
necessary data for operational forecast to the riparian countries must be 
completed before 9h00;

 • MRC should provide early prediction on possible rainfall and flood 
water level forecasts, and the prediction should be made available not 
later than early April every year for the riparian countries to refer to 
prepare an operational flood forecasting plan; 

 • MRC's daily forecasting bulletin should be released before 10 a.m so 
that it could be used by the riparian countries to make flood forecasts 
and warning in their own countries;

 • Frequently exchange information on Mekong water utilization and 
hydrometerological forecasting and development in the basin;

 • Exchange and transfer of new hydromet forecasting technologies 
need to be carried out regularly;

 • Training courses for forecasters should be organized every two year. 
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Thank you for 
attention !


