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1. Background of flood forecasting ==,

<+ The basin-wide river forecast since 1970, called by severe
flood in 1966, carried out mainly by Hydrology Group

Rivet Moniteting Flood Forecasting
7-day River Monitoring
Nov. — Jun.
Weekly forecast
Update weekly on MRC webpage, e-

mail to NMCs and concerned line
agencies

o TS gl U |
. |en anepﬂty CentrgL September &966” s
Y ral Busi ness Area under Water for 5weef<3 "f‘ﬁ
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[ently, in 2000, 2001, and 2002, the
ong floods have caused huge
- | omic damage in the MRC member
© o mmmiap T el op ‘8li-s (Cambodia, Lao PDR, Thailand,
amage worth about US$ 1 billion

Many lives have been lost
(on the order of 2,000)

L



THAILAND

Forecasting Stations

-Flood forecasting: 21 sta.
-River Monitoring: 19 sta.

Three main components:

Data collection/processing

Forecast Preparation

regres ) ) .
“iee- Forecast Dissemination




Rainfall Estimation/ Forecast
(Satellite-based data)

Web slte, bulletin, e-
mall, fax, radio,
telephone, etc.

!

Through partner
Network (NMCs,
National line agencies,
Red Cross)



2.1 Data collection, processing and ﬁﬂé%
transmission A

1. Historical data (hydro-met data)

Historical meteorological data in HYMOS
database

Historical hydrological data in HYMOS
database

Near real time data (at 7 AM)

(water level and rainfall)

19 stations in LMB and 2 stations in China,
June-Octobet, sending by e-mail to MRCS

19 stations in LM B, November-June, sending
by email to MRCS

Rainfall estimation and forecast from other
sources; e.g2. USGS/INOAA,



&
An interpretation and analysis of all available weather data E MRC
A4
like satellite images, rainfall estimation, forecasts from various ot

sources, including those from USGS/NOAA

Rainfall {mmj}

MMS nil+2 MMS nil+2

Rainfall estimation and

Mekong sub-basin Rainfall by sub-basin
forecast from USGS/NOAA

(used as input for flood
forecast model)
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3 Forecast dissemination
www.mrcmekong.org

About MRC |

Mekong Basin
Programmes

Information Resour
| Madia
What's New?

Mananginks

Vaganci
Web Mail

Fioo: isemation I

fim 2 To promaote and co-ordinate sustainabls
management and devalopment of water

and ralated resources for the countries”

Auniar Rigaran Predessional Programme

Information Resources | Medla = Home

About MRC = Mokong Basin | Programmes

Flood Warning & Forecasting
Owerview

I I R
- T

This page was last updated on Tuesday, 18 September, 2001 08:46

Flosd Infarmation

Lirgnd é
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Namarsing

Warning Stage

u Flonding Stape

For an explanation of the water lavel
and alam stages Shck hirs
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Unon | s m M

{mle

For an explanation
and alarm st

1 weater bl

s o P

Clidh ah tha &
to e ba a2 dif

[T

[raeDocibaemct

Station list

chek on a station name fo go 1o @ page with statson information

Avallable maps for the area around Phnom Penh (Bassac)

pe

th Bak‘saﬁx'

]

]

L

Flood Risk
A

Chck on an area o zoom in ko & pard of the Mekong bagm pai maps show the locaiion and the
status of various hydological stations. Clicking on a station will bring you to pags with siation
information: obsemed and forecasted water levels, as well ag yearly observations

Alternatenly, pou can click on a station name on the boltom of this page o go directly 1o the station
irformation page.

The color of the sguare in this map indicstes 1he highest wamng level in that amea.

Legend
Mo Warning
Warning Stage

- Flooding Stage

Mo data available

Chiang Saen
Luang Prabang
Chiang khan
Wientiane
Mongkhai
Paksane
MNakhon Phanom
Thakhek

tf ukdahan
Savannakhet
Khang Chiam
Uhan fam Murh

Pakse
StungTreny
kratie
kiormpong Cham
FPhnorm Penh (Bassac)
Phnam Penh Port
Koh khel
Meak Luong
Prek Kdam
- Tan Chau
Bl chupo

Phnom Penh {Bassac)

! No Warning
here the datele

For an explanation of the water level and als

Programmes | Infermation Resources | Madia

‘armning & Ferecasting
and forecasted water lpvels

[ Ramtandaea |

m stages click hars

Munsns shavs 2w ganp

Schematic cross section with actual water level

Water level over the last 7 days and & day forecast

Phnom Penh (Bassac) I

| Observed]

Observed water level this season

Obsened waler lewel (rr)
Flood lemel
Abanm |evel

—— Flood year 2000
Dryyear 1992

;Phnom Penh [Basasc)

Home



ER .
N M ekong Bulletin
1E;MRc: MRCSecrefariaF . 1
g g MRC Secretarial,P 0. Box6:01 Vientians01000.Lao PR, Tel. (356-21) 263263, Fax. (856-21) 263264, Emall mics @micmekong.or
z Bhagre £ RIVER MONITORING
Date: 13 March 2006
Min of
Obsered| Zero  |minimum| Obsered W. level
L OCATION F{(iir:]a;ll gz‘(‘]g: Z\;;?r:ftl against ?:1;0 gauge Forecasted Water Levels (m)
M.S.L zero
(m) gauge
12-Mar (m) 12-Mar 13-Mar | 14-Mar | 15-Mar | 16-Mar | 17-Mar | 18-Mar | 19-Mar | 20-Mar o
Chiang Saen nr (357110 | 000 | 161 | 162 |159 |154|1.47|136|1.25|1.16| 1.08 F 100d blllletln
Luang Prabang nr 267195 | 283 | 333 | 341 |3.28|3.15|3.00|283|266]|251]|235
Chiang Khan nr (194118 | 191 | 3,02 3.02 [301|295]|286|274| 260|244 | 228
Vientiane nr [ 158.040 | 028 | 083 | 0.72 |0.70 | 0.64 | 0.56 | 0.46 | 0.35 | 0.23 | 0.10
Nongkhai nr 153648 | 033 | 154 | 145 |1.43|137[1.29|1.19|1.08|0.96|0.83
Paksane nr 142.125 | 0.10 278 276
Nakhon Phanom nr (130961 | 018 | 092 | 095 |0.91|088|084|079|0.73|0.67]|059
Thakhek nro | 129629 | 138 | 229 | 231 |[227|224|220| 215|209 |2.03]|1.95
Mukdahan nro (124219 | 072 | 132 | 135 |1.36|1.35|1.35|1.34|1.32|1.30]1.28
Savannakhet nr | 125410 | 0.65 [ 0.03 | 0.02 | 0.02|0.01|0.01|0.00 |-0.02|-0.04|-0.06
Khong Chiam* - 89.030 1.02
Ubon (Nam Mun)* _ 105.074 1.19
Pakse 10 | 8649 | 003 [ 093 | 0.87 [0.87|0.86|0.85|0.85]|0.84]|084]|0.83
Stung Treng nro | 3679 | 032 | 232 | 232 [232]231(230|230]|229|229]228
Kratie nr | 1080 | 306 | 677 | 6.80 |6.81|6.80|6.80|6.79|6.78|6.78 | 6.77
Kompong Cham nr | 0930 | 065 | 262 | 259 |257|255]|253|251|250|249 | 248
Phnom Penh (Bassac) | | 1020 | 158 | 200 | 1.94 | 189|185 183|181 |179]|178|177
Phnom Penh Port nr | 0000 | 014 | 111 | 1.06 |1.01 097|095 |0.93|091 090|089
Koh Khel nr | 1000 | 152 | 206 | 200 |1.99 198|197 |197|1.97|1.97|1.97
Neak Luong nr | 0330 | 08 | 142 | 138 |[1.34 130|127 |125|123|1.21]1.19
Prek Kdam nr 0080 ( 058 | 112 | 1.06 | 1.04|1.03(1.02|1.01(1.00(099|0.98
Tan Chau nr 0.000 | -0.37 0.63 0.78
Chau Doc nr 0.000 | 060 | 060 | 0.76

REMARKS: -: not available. *: reference stations without forecast.




Gauge height in me

Water level at 7am of Mekong at Chiang Saen

O-m T T T T T T T T T T
1- 6 1- 16 31- 15 30 14 290 14 29
Jun  Jun Jdu Ju Ju Aug Aug Sep Sep Ot et
Tine in days
Alarm e Hood —— 1992 —— 1998 —— 2000
—— 2002 —— 2003 — 2004 2005 — AV80-03

Water level at 7 am of Mekong at
Savannakhet

10- 24 7- 21- 5 19
Aug Aug Sep Sep Cct OCct

Time in days
2006 ——2004 —— 1992 1998  —— 2000
——2002 ——2003 —— AV80-03 Alarm == Hood

Gauge height in met

..

Water level at 7 am of Mekong at Nakhon Phanom

14.00 -
12.00 -
10.00 -

8.00 -

10 24 7 21- 5 19
Aug Aug Sep Sep COct Cct

Time in days

1- 15 29 13- 27-
Jun Jun Jun Ju

1998 —— 2000
Alarm e Hood

— 1992
— AV80-03

— 2004

— 2002 — 2003

Gauge height in me:

Water level at 7 am of Mekong at Stung Treng

14.00 -

12.00
10.00 -
8.00
6.00 -
4.00
2.00 -

O. m T T T T T T T T T T
- 15 29 13 27 100 24 7- 21- 5 19
Jun Jun Jun Ju Ju Aug Aug Sep Sep Oct Oct

Time in days
2005 — 2004 — 1992 1998 —— 2000
— 2002 — 2003 — AV80-03 Alarm e Hood




No Warning

_"f":g"'\ 7 .

The hesghl of the waber i bedowe the alarm level. Mo sk of Booding.

3

1

The height nF the weaber i epeal nr higher than the alarm leeel it nseer hean the Boewd
level

—

F innulting Siapn

A Aui

The waser level equal or higher than the Bood level
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Flood Information Flow from MRC to 4@
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Vulnerable Communities

MRC forecasts

Other
Partners

NMCs / Line Agencies I0s NGOs

NCDM

PCDM Other
Partners

DCDM Other
Partners

Vulnerable
Communities



Problems encountered =

® Outdated flood forecasting model

m Accuracy of forecast rainfall used as input for flood
forecasting

Difference between 7-d forecasted rainfall and obs WL

Difference between SSARR model
forecast water levels and observed
water level from staff gauges
Simulation Date : 2nd September
2005

no. of days

Accuracy of forecast water level
decreases with the number of
advance forecast days



3 Plan for Improvement

TROFICAL STORM 02 {CHANCHLU) WARMING #38
FEFINAL WARMING™

130000 FOSIT: MEAR 24 5N 113.1E

MOWING 040 DEGREES TRUE AT 12 KNOTS
MaRIMUK SIGNIFICANT WaWE HEIGHT: 17 FEET
13002, WIND3S 045 KT3, GUSTS TO 035 KTS

24N 28M 18122, WINDS 035 KTS, GUSTS TO 045 KTS

CPA TO: HH OTG
EADENA_AEB 391 13/12&
TAIFPEI 112 13&-0%9Z2

BEARIHG AHD DIZTANCE OIR DIET TaAl
[HM1 [HR%E)
EADENA_AE 275 349z 12

25N 25N TAIPEI 334 121 12

O TROFICAL DEFRESSION

TROFICAL STORK

T¥FHOOMN
FASTE HOURLY CWCLOMNE FOSITS IM BLACK
FORECAST CYCLOME FOSITS IM COLOR

24HM

24N

2o L Hon

22N

114E 116E 113E 120E 122E 124E
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3 Plan for Improvement ; MRC
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3.2 Improved operational forecasting:

B Re-calibration and modification of existing models with new
updated additional real-time data

m New forecasting tools : effective tools coupled with GIS and
mapping facilities

B Increasing accuracy and lead time

m New user-interface for flood forecasting model : reduce times and
error of data preparation including model processing

B Mekong SSARR Model

Select Folder
= TR

[

C:h Flood Forecasting Data Files Preparation Macros
| SSARR240805

Daily Water Levels File

daily her-06,xls
i+ i LONG.TXT (" Bulletin i~ DHRW from
" RFMC " SRHMC " ChartXL§ (" Extraet | C1-Ju-2006 e T

e.q CHRFCY WL_US.TSH Browse

Thursday, 02 February 2006 Close | | Append | Credte |

Folder Today Folder

240805 '\5 SARR 050506
Result |




3 Plan for Improvement

3.3 Improved dissemination:

m Provide flood forecasts information: river, flood plain water level,
flow, inundation map, etc. by fax, email, web pages, radio

(RANET from AFN)

m Warning messages related to evacuation, protection, using all
available tools, including MRC-OFDA flood-related project,
ECHO and other projects (capacity building).
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The Mekong River Basin

Area: 805 600 Km2 (21}
Length of mainstream: 4400 Km {12}

Average discharge: 15,000 m2is (B)
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Introduction

5

Recently, in 2000, 2001, and 2002, the

Mekong floods have caused huge

& economic damage in the MRC member
. states (Cambodia, Lao PDR, Thailand,

Vietnam)

« Damage worth about US$ 1 billion

« Many lives (of the order of 2000)
have been lost

Call for the establishment of basin-wide Flood

Management and Mitigation Programme ( ) In the
NADO



Introduction

FMMP Objective

People’s
economic
floods

benefits

suffering and
losses due to

are prevented, =
minimized, or mitigated, =
while the environmental ®

of floods are

preserved.




FMMP

1. Regional FMM centre

3. Trans-boundary mediation

4. Flood Emergency Mngmt

5. Land Use management

2. Structural Measures &
Flood Proofing

Capacity Building
(Training Unit)

Data Collection
& Processing

Forecasting,

Warning &
Dissemination

Annual Flood Forum,

Workshops,
Communications




3 Forecast dissemination:
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FMMC
Flood
= forecasting
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REY WARNING SYSTEM

ower Mekong Basin

DHRW
Village
forecasing

Information flow
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AREY WWARNING SYSTEM

Lower Mekong Basin

Flood billboard
at commune level
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Flood Mark Installation

Flood plain Village Mekong
profile River
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Alarm State 1

Flood Plains

Village Profile



EREARLY WARNING SYSTEM
the Lower Mekong Basin

Flood Plains

Manithaphone Village Profile
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the Lower Mekong Basin

Flood Plains

Village Profile




