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Technologies for Water Management
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Automatic weather station
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Real-time rainfall monitoring
using HAIl telemetry stations
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Weather and Water Level Telemetry System
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Automatic water level station
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HAIl has developed a telemetering
system to monitor hydro-meteorological
data from remote areas.The data is trans-
mitted by cellular network or satellite. In
2017, 867 stations were installed (540
weather stations and 327 water level
stations). The HAIl telemetry stations
measure precipitation, water level, tempera-
ture, humidity, atmospheric pressure and
solar radiation. The data are available at
the website www.thaiwater.net and on the
ThaiWater application for I0S and Android.
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Rainfall Estimation using Composite Weather Radar

1200 atelble - »A-J
o .
100, a
5 ;
m‘ -
B0 Yang -'-e / QT A ’ A
o Ay + -‘. i
0.0 ! i Fé [ pre . W,
0o " '
g g &
ml L. AT
500 . Sy
o T ) .._ . : K
1 - = 1 den?u
0 - R -
01 A "h} e Cambat
iy wa W™ Phnom P
gt - m ¥ nEMERIT
Andaman Sea fi_-;l‘;?" P i
. = c
| of
Thadn
: S .
o . "ﬁ"'
.
E‘ o Y
oy ']
PE oy MARATE
N @ >
IwuRUSUINULIWU

Estimated rainfall map
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The rainfall estimation system uses
5 composite weather radar systems. The
system can estimate rainfall in near real-
time and produce the nowcasting of
rainfall with 1- to 3-hour lead-time. The
output from the system is used for monitoring
and waming to support flood management
and mitigation.
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Satellite-based Rainfall Bias Correction
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Tropical Storm Sonca 2017 Cloud imagery 26 July 2017
s:uudsuinnoUIouIidgvdolyawu The satellite-based bias correction
anoifsuwelslumsmamsadunniou Taels system for flood forecasting uses data
JoyawuanoinguoIn GSMaF’-NRT1 na: from (;\|S.I\/IaF’-NF§T1 and PERSIANN-CCSZ.
PERSIANN-CCS® BoUSUIRAOUIOUIBED The bias in satellite-based rainfall data is
dosandinsuiasuon aaun. 100N corrected by HAIl ground stations. The
NOIMEUALISNOSODIUWUNNDUAIBEIOAD satellite can detect precipitation at high
ADIUBOWUNIIAIDAN DOBOSIWUUS:ANSMW spatial and temporal resolutions that can
N1sAaNMsduInou Taglawi:wui n g be used to improve the efficiency of flood
JoonalumsaadbamuiasovIaMAWUGU forecasting, especially remote areas where
KSoWUNNIUTaMUasovd ground stations are limited or unavailable.

| Ak gacts | A ! GSMaP-NRT from JAXA

2 PERSIANN-CCS from University of California, Irvine
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The comparison of corrected GSMaP rainfall (left)
with the observed rainfall from HAII stations (right)
during Tropical Storm Sonca passing through
Thailand 26 July 2017
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Weather Forecast Model

ﬁ WHF-ROMS, Vertical Wind at 5.0 km above Sea Level
Valid: 06-04-2018 15:00:00 (Bangkok Time)
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Vertical wind map

é WRF-ROMS, Atmosphene Prassure at 1.5 km above Sea Leval
Valid: 04-11-2017 07:00:00 (Bangkok Tima)
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Since 2014, HAIl has developed the
coupled atmosphere and ocean model
from COAWST' modeling system. The
model consists of the Weather Research
and Forecasting Model (WRF) and the
Regional Ocean Model System (ROMS).
The system is implemented on high
performance computer and uses parallel
processing. It provides 7-day rainfall
forecast to monitor weather conditions to
support water management and input
parameters to other models.

! COAWST modeling system from USGS
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Decision Support System for Flood Forecasting
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The decision support system for flood
forecasting and water management was
developed for Chao Phraya River Basin,
Chi-Mun River Basins, the eastern and the
western-southern Thailand. The system
2 provides flood forecast 7 days in advance.
o el L : This information improves the efficiency of
water management and flood mitigation.
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The overview of the decision support system
for flood forecasting and water management
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3 Water management is bbecoming
||uumaooqnnwamams' increasingly challenging and

Hydrodynamic Model complex. The integrated model
system helps understand realistic
hydrological and hydrodynamic
conditions. HAIlI's DSS consists
of several numerical models that
focus on solving water-related
issues.
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Reservoir Optimization Model Flash Flood Model
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Salinity Intrusion Model
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Hydrological Model
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The NAM Model is a hydrological
model which describes the rainfall-runoff
relationship of any catchment area. The
model is used to calculate river runoff for
the developed hydrodynamic model for
flood forecast covering important basins
in the country.
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Hydrodynamic Model
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The MIKE FLOOD Model, integrates
1D river model (MIKE 11) and 2D overland
flow model (MIKE 21). The model results
are used to develop risk analysis, wamings,
flood maps and to support decision making
in flood management and mitigation.
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Flood map of the lower Chao Phraya River Basin
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Water balance analysis for irrigated areas

of the Chao Phraya River Basin
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The MIKE HYDRO Basin Model is a
water resources model developed for major
basins to integrate water resources analysis,
planning and management in irrigated basin
areas. Results provide a basis for decision
making of policy makers in relation to water
allocation.
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Water Resources Model

Nodes
© River Node
© River Node, Output
@ River Node, KeyStation
O Catchment Node
v Reservoir
7 Reservoir (with catchment) Node
@ Water User
B Water User, Irrigation
@ Water User, Water Supply
@ Water User, Release from Dams
@ Water User, Diversion
& Water User, Inflow2Reservoir
@ Water User, DamRelease
& Water User, Pump

Taspaswiuuviaod MIKE HYDRO Basin
audigws:en
Schematization of MIKE HYDRO Basin Mode!
for the Chao Phraya River Basin
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Reservoir Optimization Model
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Max Capacity 920 m’/s
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River network of Ubolratana Dam Model

Application of the MIKE 11 hydrodynamic model coupling with the Shuffled Complex
Evolution (SCE) algorithm can be used to optimize reservoir operations. Dam safety, downstream
flooding, rule curve operating and spillage minimizing are enhanced. In the case of flooding,
flood management is improved by providing alternative solutions for optimal reservoir release
with respect to flood risk mitigation in downstream.

1500 __ Legend
—— Optimised Discharge - E.8A
14004 Simulated Discharge - E.8A
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Flash Flood Model

Flash Flood Potential Index Slope
(FFPI) M High:55.1874
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a % Slope + b x Land use + ¢ X Vegetation + d % Soil
FFPI =

(a+b+c+d)
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TJovanpmeamwuopgulhilisamsu FFPI
Physical catchment index for FFPI
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UsinAlne uooonifu 3 38 Tdiin Flash Flood
Potential Index (FFPI) Flash Flood Guidance
(FFG) 11a: Flash Flood Prediction (FFP)
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The operational flash flood forecasting
system for Thailand uses 3 different
concepts: Flash Flood Potential Index
(FFPI), Flash Flood Guidance (FFG) and
Flash Flood Prediction (FFP). This information
provide a rapid evaluation of the flash
flood occurrence.
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FFP output of the flash flood event 9 January 2017 at Bang Saphan, Prachuap Khiri Khan
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Salinity Intrusion Model
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Salinity intrusion model is a coupled
between hydrodynamic and advection-
dispersion module. Results obtained from
j 01, 8 the model is used in the analysis of salinity
e = / intrusion behavior and provides a guideline
for water resources management for
different activities.
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Interactive visualization system of

3Di model in Ayutthaya City
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Urban Flood Model
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The urban flood model for Ayutthaya
City using 3Di model, which is an innovative
new model system. Its engine has high
speed hydraulic computation technique and
can apply very high resolution elevation
data as input to the model. The 3Di model
has been designed to operate on cloud
computing. The interactive visualization
system helps enable the understanding of
the event and improve communication
among professionals, decision makers and
various stakeholders involved in water
management.

MsousuIBLUAUAMSIVUDI&OD 3Di
TRINwiodoulddouideluwunidovogsen
3Di mode! workshop for stakeholders

in Ayutthaya City
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Storm Surge Model
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The operational storm surge forecasting
system for the Gulf of Thailand consists
of 2 models. The Delft3D Flexible Mesh
hydrodynamic model to simulate hydrody-
namic condition and SWAN wave model
to simulate wave characteristics. The
operational platform is based on Delft-
FEWS.The system can be used to support
a decision making process, impact assess-
ment and help to reduce coastal disasters
more efficiently and robust.
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Flood and Drought Management Tools

The Flood and Drought Management
Tools (FDMT) is presented as a web portal in
webpage at www.flooddroughtmonitor.com.
The web portal is a generic tool that contains
data related to floods and droughts such
as precipitation, surface temperature,
evapotranspiration and soil moisture.
Drought indices related to both meteoro-
logical and agricultural drought are
calculated from satellite data. FDMT

Us:@nsmwiuindu provides drought information to commu-
nicate to various stakeholders and improve

drought management more efficiently.

Flood and Drought Portal
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DATA AND
INFORMATION
Access to near real-time data.
Fied = dreught ndices,
Clirmate farecast and cimate
chaneedeta

About the DataPortal

The Flood & Drought portal i developed a5 part of the
Flood and Drought Management Tools project. For more
informathon on the project please visit the project home
pageat: hito.dmiiwlearm orw'e
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DROUGHT ASSESSMENT
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The Flood & Dreught portal provides sccase to 8 number
of apps supporting decision makers at basin and local
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ISSUE ANALYSIS
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level. The alm i to support existing planning processes ac

TDASAP and IWRM at hasin scale and Water Safety
Planning at local scale through the technical apps. The
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Please visit the user guide for more indepth informaton

onthe use of the apps and thelr Intended support for the 9

different stages within basin and local leve| plenni na
For video tutorials and overview: YouTube

For technical exercises (pdf files) : Drophox
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Flood and Drought Management Tools
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REPORTING

User conflguned templates
PrOVIIINg FNkage 1o owenview
reports or bullstine Specific

templates for TDASAR AR
and WSR



Flood and Drought Portal
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Remote Sensing Technology

asovdaanmwoIMANEa:aamy
anmumsniuinouna:Nanan

Monitor and assess flood
and drought disasters '
luusaovanNNdng @ -\
Hvd i \ ¢ ’
ydrological Model .
D1aoLAUAUWUSSKID \ _/
USurnuunwu-unm \

A conceptual rainfall- \
runoff model \

nuushaevunouluwuniiiov ¢ - - .
Urban Flood Model \
graovmsifnauiouluwuniioo
NUADWEIATYNIDIASUTND
Flood protection and flood risk
managment in urban area

||uu51aa\>u§ms5amsm"au ® - - -
Reservoir Optimization Model ‘|
DraovinturiusSKIsvanIsiou
ninv:auna:owans:nudosnga
Optimize operating rules proposed
to solve the operation problem

lluusaovannwamaas e -
Hydrodynamic Model
0'\80\)USU1[UU'“T] St QUU'I na:
ms’lhaTumuwn\) 1 06 na: 2 oa
Integrate the 1D river model and
2D overland flow model

NUUDIAOLAAUWIEBAWD @ !
Storm Surge Model
aovs:duthn:iameldonswa
uhguuhav AdU a:wig

Calculate water level from the
effect of tide, wave and surge
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Technologies for Water Management
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Models become powerful and reliable
tools for water management when they
are applied correctly. The complexity of
water issues within river basins can be
considered from the local scale to regional
scales. The development of the HAIl's
modeling system presents a solution water
issues and water management challenges
in an efficient and sustainable manner.

¢ !luUS1@0DUNOUTUWEU
, Flash Flood Model

' graovmisinathriouwuRarasu
' Aldgodomsinaunikarnain
Simulate the rapid flood with

a relatively high peak discharge

;- o Isasasovome

/ Weather Radar
Us:iuusncutdwuna:
WeINSUWUEIDHUNS:8:dU
Rainfall estimation and nowcasting

amiilnsuiasdalulia

, Telemetering Station
/ asovdaamunisniin
nuunuioal

Monitor real-time
water situation

« - - @ lluuMasvnsweInsun
Water Resources Model
P1aOLNISUSKHIS Daassun
na:31AsKauqaun
Manage and plan water
resources in river basins

IIUU1a0DNISSNANIODAIUIAL
Salinity Intrusion Model

3IAS1KWNENSSUMSIAGOUGIYODANIAL
iwoilunuonvlunisdanisuin

Analyse salinity intrusion behavior and
provide a guideline for water management
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