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This report consists of five sections that address (1) nature and extent of flooding,
(2) data collection and forecasting, (3) flood forecasting and warning, (4)
communication of flood-warning information and (5) other relevant information
within the country.

1. Nature and Extent of Flooding
1.1 Flood in the Northeast of Thailand (the Central Mekong Basin)

Flood in the northeast of Thailand, flowing into the Mekong river, is consisting of
two groups from the Khong basin (tributaries of the Mekong river) and the Chi
and Mun basins as shown in Figure 1.1. The flood in the Khong basin, covering
catchment area of 50,000 sq.km., has brought from tributaries flowing directly
into the Mekong river while the flood in the Chi and Mun basins with a large
catchment area of 119,000 sq.km. has collected the flood in many sub-basins,
flown down in the main river course and emptied finally into the Mekong river at
the Mun river mouth.

Though the flood in the Khong basin appears generally in August to September,
the flood in the Chi and Mun basins take place in September to October with the
following reason.

. Large rainfed farm area is expanding in the Chi and Mun basins
and has stored and used the rain water from June to August for
plantation of paddy and other crops in the wet season.

. Many large, medium and small scale dams are constructed in the
Chi and Mun basins for irrigation purpose. Those dams have
operated so as to store rich inflow in July and August and release
rich inflow in September and October to downstream without
storage in the reservoir because the proper reservoir operation rule
to have a surcharge volume in the reservoir to control the flood
discharge in September and October is not set up.

1.2 Flood Condition in the Khong Basin

Although the large flood is not existing in the tributaries of the Khong basin due
to their small basin area consisting of plateau and plain to diffuse rain water, the
lower basin of all tributaries flowing into the Mekong river is suffered from
inundation problem in the flood season from August to September caused by
invasion of high backwater of the Mekong river
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In order to protect the flood damage by the high water level of the Mekong river,
the flood protection dike with a long distance of about 800 km. form the Chaing
Khan to the Mun river mouth has been constructed along the Mekong river. This
dike is used for provincial and nation roads and protects the farm area at the low
land area in the Khong basin.

However, the low land area along many tributaries has still suffered from
inundation problem caused by the backwater invaded through tributaries
connecting with the Mekong river. The estuary barrage to protect the invasion of
the water of the Mekong river was constructed at the Huai Laung and the Nam
Mong tributaries in Nong Khai province and is under planning at their other
tributaries in the Khong basin.

Though those flood protection dike and estuary barrage will be effective for the
elimination and mitigation of inundation problem in the lower land area of the
Khong basin, the flood water level of the Mekong river may raise up by releasing
the existing inundated water to the Mekong river.

1.3 Flood Condition in the Chi and Mun Basins

The flood discharge in the Chi and Mun rivers have observed for a long period of
about 40 years from 1962 to 2002 and the maximum flood discharge at major
stations are shown in Table 1.1

Flood in the Chi and Mun basins appear generally in September and October,
which is one month delay as compared with that in August and September in the
Khong basin and the rivers in Lao as mentioned in the above (1.1).

The maximum flood in the past is 3,960 cms at E20 station of the Chi river and
9,876 cms at M7 station of the Mun river, which takes place in October 1978.
The maximum flood in the recent years is 2,706 cms at E20 station of the Chi and
6,381 cms at M7 station of Mun river.

The low land area along the upper, middle and lower Chi river and along the
middle and lower Mun river have suffered from inundation problem during the
flood season from September to October.

In accordance with RID data, the inundation area is estimated at 109,000 ha in
the Lower Mun and 430,000 ha in the Chi. About 22 barrages are constructed
crossing the Chi and Mun rivers by the Department of Energy Development and
Promotion (DEDP) related to Khong-Chi-Mun project as shown in Figure 1.2.
They said the poor water management of those barrages in the flood season has
accelerated the flood and inundation damages at the low land area along both
rivers.

The reservoir operation result in two large dams of the Ubol Ratana dam for
hydropower and irrigation and the Lam Pao dam for irrigation. The reservoir
water level reaches the lowest water level in May to June by water use in the dry
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season from December to May and the supplemental irrigation in the wet season
paddy in June and recovers in July to August.

When rich inflow appears in the reservoir from July to August, the reservoir
reaches the full water level at the end of August and as a result, the additional
flood in September and October can’t be controlled by the reservoir and is forced
to release to the downstream. Accordingly a large flood appears at the
downstream in September and October. In order to mitigate the flood damage in
the Chi and Mun rivers, the reservoir operation rules of many existing dams and
barrages shall be reviewed taking into account the provision of surcharge
capacity so as to be able to control a part of flood in September to October by the
reservoirs.

In accordance with the monthly runoff data from September to October at the
Seri Prachtipatai Bridge station (M7) with a catchments area of 106,673 sq.km in
Ubol Ratchathani province, monthly flood from the Chi and Mun rivers to the
Mekong river is estimated as follows:

- Monthly average flood: 3,900 MCM (1,500 cms)
- Average maximum flood: 7,700 MCM (3,000 cms) in October 1991
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Figure 1.2 Existing Barrage Constructed in Chi and Mun
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2.1

2.2

Data Collection and Forecasting

Available data in the northeast of Thailand and the whole country consist
of:
. Hydrological Data

. Meteorological Data
. Dam Operation Data
. Other Data

Which are observed by four main agencies, the Royal Irrigation
Department (RID), the Meteorological Department (MD), the Electricity
Generating Authority of Thailand (EGAT), and the Department of Water
Resources (DWR). The data of each agency is carried out by purpose such
as MD recorded rainfall data for forecasting weather condition while RID
recorded the data for forecasting flooding condition. Totally, rainfall and
runoff gauging stations in all river basins in Thailand have 1,940 and 627
stations respectively. For Khong, Chi, and Mun basins, rainfall and runoff
gauging stations have 617 and 191 stations respectively. RID is the main
agency in operating the runoff gauging stations while MD is the main
agency in operating the rainfall gauging stations. The data of each agency
will be reviewed as follows;

The Royal Irrigation Department, RID

Recorded data are as follows:

. Statistical daily data of reservoirs

. Statistical daily data of barrages

. Daily or hourly or automatic water level data
. Daily or hourly or automatic rainfall data

. Daily evaporation data

Most of the data are manually recorded and stored in digital form in the
computer mainframe at the RID’s head office in Bangkok. Forecasting of
the water level in a river has been carried out by considering the statistical
relationship among data of gauging stations. Real-time water level and
rainfall data by the telemetering system are also carried out in some
basins where the flood damage is frequently occurred. More information
can be obtained in www.rid.go.th. The locations of the gauging stations
are illustrated in Figure 2.1

The Meteorological Department, MD

Recorded data are as follows:

. Daily or hourly or automatic rainfall data

. Daily meteorological Data

. Rainfall data by radar

Most of the data are manually recorded and stored in digital form in the
computer mainframe at the MD’s head office in Bangkok. Forecasting of
the rainfall and weather condition has been carried out by super computer.
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2.3

24

2.5

Real-time water level and rainfall data by the telemetering system are also
carried out in some basins where the flood damage is frequently occurred,
especially in the area of Bangkok Metropolitan Administration (BMA).
More information can be obtained in www.tmd.go.th. The locations of the
gauging stations are illustrated in Figure 2.2

The Electricity Generating Authority of Thailand, EGAT

Data recorded are as follows:

. Statistical daily data of reservoirs

. Daily or hourly or automatic water level data
. Daily or hourly or automatic rainfall data

. Daily evaporation data

Most of the data are manually recorded and stored in digital form in the
computer mainframe at the EGAT’s head office in Nonthaburi.
Forecasting of the runoff into a reservoir has been carried out by
statistical data analysis. Real-time water level and rainfall data by the
telemetering system are also carried out in some basins where the flood
damage is frequently occurred and a large reservoir is situated. More
information can be obtained in www.egat.or.th. The locations of the
gauging stations are illustrated in Figure 2.3

The Department of Water Resources (DWR)

Recorded data are as follows:

. Daily or hourly or automatic water level data
. Daily or hourly or automatic rainfall data
. Daily evaporation data

Most of the data are manually recorded and stored in digital form in the
computer mainframe at the DWR’s head office in Bangkok. More
information can be obtained in www.dwr.go.th. The locations of the
gauging stations are illustrated in Figure 2.4

The land Development Department (LDD)

Disaster warning done as follows:

Daily landslide (mostly in rainy season)
Daily flood (mostly in rainy season)
Daily drought (in dry season)

The information send directly to the organization that the disaster may occur and
can be obtained through www.ldd.go.th
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Figure 2.1 Location of Hydrological Stations Operated by RID
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Figure 2.2 Location of Hydrological Stations Operated by MD
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Figure 2.3 Location of Hydrological Stations Operated by EGAT
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Figure 2.4 Location of Hydrological Stations Operated by DWR
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3. Flood Forecasting and Warning

There are three agencies that carry out the flood forecasting and warning in the
major river basins where the flood damages are frequently occurred. RID
developed the flood forecasting and warning system in the U-Thaphao river basin
in Songkhla province, the Thataphao river basin in Chumphon province, the
Pasak river basin at Pasak dam in Lop Buri province, and the Chantaburi river
basin in Chanthaburi province. EGAT developed the system in the Mun river
basin at Pak Mun dam in Ubol Ratchatani province, the Pattani river basin at
Banglang dam in Yala province, the Chi river basin at Ubol Ratana dam in Khon
Kaen province, and the Khwal Noi at Khao Lam dam in Kanchana Buri province.
MD and BMA developed the system in the Lower Chao Phraya river basin in
Bangkok. The agencies are being carried out in development of the flood
forecasting and warning system in other river basins where the system are
required to warn the flooding condition. However each system has limitation of
the development as shown in Table 3.1.

Table 3.1 Telemetering and Flood Forecasting System in Thailand

Integrated Integrated
Real-time Flood Data Base and Math. Model | Rainfall Warning to
Project Data by Forecasting | Math. Model, and GIS for Forecasting | the Public via
Telemetering | by Math. Working as a Output by Radar Communication
System Model Network Presentation Media

Ubol Ratana
Dam (1988)

Pak Mun
Dam (1995)

Khao Lam
Dam (1995)

Pasak Dam
(1999)

Banglang
Dam (2002)

Thataphao
river basin
(2002)

U-Thaphao
river basin
(2004)

Chantaburi
river basin
(2004)

I

Chao Phraya
river basin
(2004)

A flood forecasting and warning system (FFWS) integrates the data collection
system, data communication system, data management system, and computer
modeling system to accurately forecast the amount of flooding that may occur in
an area. The integrated system also allows for water resources management
decision-making at the reservoir level to limit flooding as shown in Figure 3.1.
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The FFWS consists of real-time rainfall and water level data collection at
the selected stations in the river basin, with the data transmitted to the
central computer at the master station over radio links. In addition to
rainfall and water level data, the communication system is also used for
transmitting alarms, system status, diagnostics, and error logging
information from the remote stations to the control center and vice versa.
The information collected at the control center computer is then input into
a modeling software system capable of predicting flood elevations and
inundation extents. Figure 3.2 illustrates a schematic layout of the FFWS.

At present, RID, EGAT, and BMA has some hydrologic and hydraulic
modeling packages available for flood forecasting. They are MIKE-11
and FLOODWATCH developed by the Danish Hydraulic Institute,
Denmark, and ISIS and FloodWorks developed by Wallingford, UK. The
FLOODWATCH is frequently applied by RID and EGAT and the
FloodWorks is applied by BMA.

Communication of Flood-Warning Information

Flood warning systems require secure and reliable communications in
adverse weather conditions. The previous attempts at using telephone
based telemetry systems had been unsuccessful due to the poor signal
conditions of the telephone lines during adverse weather conditions.

RID has an existing VHF/HF single side band (HF-SSB). Two radio
system that is used within the districts for voice communications during
the wet season but is not directly linked to its Bangkok office. The voice
system operates with good reliability at most sites during adverse weather
conditions.

EGAT has installed its own microwave communications system from its
network of hydropower stations to its central office in Nonthaburi so it
has reliable communications at all times. This would indicate that public
switched telephone network had insufficient reliability for operational
requirements.

The Communication Authority of Thailand (CAT) and the Telephone
Organization of Thailand (TOT) appear to be involved in using
microwave for major links within their systems.

The only satellite system allowed to be used by government departments
is “THAICOM”. This would be economical only for communication from
the regional offices to the Bangkok office, as a two way system, because
of the high capital costs associated in establishing each ground station.
This would handle data and voice communications and hence would
satisfy the Flood Warning System data collection requirement.
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There are existing flood preparedness plans and mitigation measures in
the basin. The flood warning information from RID or EGAT’s regional
office is sent to the provincial officer who has responsibility in
performing flood preparedness plan via telephone or radio. After that the
local emergency teams make preparations to carry out works in areas of
likely to be inundated by flooding. The organization of the teams and their
duties are clearly indicated.

Other Relevant Information

As mentioned above, there are many agencies involve in flood forecasting
and warning in which many data collection and method are applied in the
system. The Thailand Integrated Water Resource Management (TTWRM)
is established in 1998 to set up a network of water resources information
by linking information of all agencies and presenting via GIS and internet
media as shown in Figure 5.1. More information can be obtained in
www.dwr.go.th www.rid.go.th www.egat.or.th www.tmd.go.th www.
Ldd.go.th and www.thaiwater.net.
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Figure 5.1 Network System of the Thailand Integrated Water Resources
Management (TIWRM)
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