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Flooding in Thailand

Flood is an annual natural phenomenon in Thailand
especially the Central Thailand is on the flat terrain
(Chao Phraya River Basin).

The worst in the last 5 decades recently occurred In
the year 2011 (an estimated $46.5 billion in
economic loss was incurred, effected 6 million ha,
13 million people and almost 1,000 related deaths).

Source: Thailand Flood 2011; Rapid Assessment
for Resilient Recovery and Reconstruction
Planning, World Bank 2012
(www.worldbank.org/th) g
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Spatial Data for Control and Management used in
2011 Flood

Spatial Data List: GIS layers

~lood maps

~lood Dikes

_ocations of flood control gates

nformation from Telemeters

Precipitation data from telemeters and Thal
Meteorological Department

Roads and water ways

Administration boundaries

Digital Elevation Model
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Flood and Drought
Risk Map
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Spatlal Data List: GIS Iayers
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Spatial Data List: GIS layers
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Spatial Data List: GIS layers
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Spatial Data List: GIS layers
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Spatial Data List: GIS layers

in-m11imusﬁ’uﬁ‘ufuéumnzé’u#uiin“m:mmmumﬁumma

e

NARIEIM 1 2 130,000

L ) o »

A

Mosnedginynl

prasion g

daniaieiiii 10 wne

ey 1.0 ke

AnAUAINgS

A 00 e
FO-10 e
10 - 200w
20 - 32
10 - 42 i

ot 20 1y

22 20
— — \ \
‘ " -

Hydro and Agro Informatics Institute

R — . com—

MIE |



Spatial Data List: Remote sensing images and
products

NASA LANCE/EOSDIS MODIS Rapid Response
Team
1. Terra/Agua — MODIS images and Flood products

Sensorweb-NASA-JPL

1. Terra/Aqua- MODIS

2. Earth Observing One, Advance Land Imager (ALI)
3. WorldView-2

— 4. LANDSAT ETM+
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2008

Namibia Food
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2009

iceland Volcano
SensorWebd 2010 Congo Voicano Thailand

- ~ - o Mt
6-10 SensorWwed 2006 Flood & Fire vt
® 1128 credbus

® 5% (m,knz:”b 2008
® 0 Geo8PMS Disaster SensorWeb Images
1064 as of 5/20/11

‘ 100+ (max 324)

JPL SensorWeb Images SensorWeb Images

8487 Total as of 5/20/11

Source: http://eol.gsfc.nasa.gov/new/sensorWebExp/index.html



Observation & monitoring
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Figure 1: Flooding in Southeast Asia, Fall 2011

Dry: March 6, 2011 Flood: October 27, 2011

Source: http://lwww.earthzine.org/2013/12/02/using-sensorweb-technologies-to-monitor-flooding-in-thailand/
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Email alert from ASE Operation
at NASA JPL

EO-1 acquisition of Bang Pla Ma TFS

o ASE Operations Add to contacts
To iamtanpipat@hotmail.com, ase-operations@aig.jpl.nasa.gov

| | 1 attachment (11.1 ME)

— EO1A12905...png
h: Downlead (111 MB)

Download as zip

ED-1 acquired an observation of Bang Pla Ma TFS (14.3069/100.146) at approximately 2012-045/03:08:47.

Bang Pra Ma, Supanburi
Province, ALI quick look;

Acquired 14 Feb 2012 where
water inundated still remained.




ALI, Ayutthaya 9 DEC 2012
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Don Mueang) started to flood
on October 25, 2011

Over 30 EO-1 acquisitions,
during the flood event.
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Figure 2: Automated ALl Intepretation

Ta

1. Color - Bangkok, October 31, 2011 2. Surface Water Extent 3. Resulting depth map

Source: http://lwww.earthzine.org/2013/12/02/using-sensorweb-technologies-to-monitor-flooding-in-thailand/



True color RGB Landsat-7 ETM scene with Surface water extent map 17

gap filling from 17 Nov 2011. Bangkok Nov 2011 classified using
(and flooded Don Muang airport) are green / near infra-red ratio:
visible on south side. blue = water, green = land,

black = no data; only includes
area within bounds of DEM.

Figure 3: Landsat-7 ETM Interpretation

Water depth map derived from
gap-filled imagery from 17 Nov
2011. Maximum water depth =
77.3 meters (tiny spot), average
flooded pixel depth = 1.79m, total
volume = 9,842,000,000 m?. # of
distinct water bodies: 1,761.

Source: http://lwww.earthzine.org/2013/12/02/using-sensorweb-technologies-to-monitor-flooding-in-thailand/



The field validation during
the flood 2011 event shown
that the water depth was not
correct. This error due to
the DEM’s dimension which
used to calculate was 5
meter resolution. From
validation result, we then
need to have a much better
DEM resolution in order to
get the correct water depth
calculation.

Figure 4: RGB image of WV-2 scene (Catalog ID: 2020010090403A00) taken
November 3, 2011 (upper left);

water depth map: pale yellow = 0 meters, blue = 9m (upper right);
band ratio water extent map: black=water (lower left),
SVM surface water extent map: green=land, blue=water (lower right)

Source: http://lwww.earthzine.org/2013/12/02/using-sensorweb-technologies-to-monitor-flooding-in-thailand/



Automated Space-based monitoring of flooding in Thailand

This flood monitoring sensorweb has been generally described [1] and uses a

number of artificial intelligence techniques:

1.

We utilize both spectral band ration absed and machine learning (support vector
machine) based methods to detect flooding in MODIS broad coverage imagery.

We utilize Al automated planning techniques in automated tasking of the EO-1 satellite
to acquire higher resolution imagery in response to MODIS flood detections [2].

We utilize workflow processing, and support vector machine learning techniques to
automatically classify acquired EO-1/Advanced Land Imager and Worldview-2 imagery
to provide surface water extent and water volume products for disaster response.

The "International
Symposium on
Artificial Intelligence,
Robotics and
Automation in Space
(I-SAIRAS)" 2012,

ESA, 4-6 September
2012, Turin, Italy

true color, SVM surface water extent)
Worldview-2 Imagery



Spatial Data List (Con’'t) Remote sensing

GISTDA
1. THEOS (Thaichot)
2. RADARSAT

JAXA
1. PISAR-L Arial images onboard airplane

HAII-ThaiFlood

1. Arial photographs from UAV

2. Digital Elevation Model (5 meter)
3. Model outputs
- Google Earth as. a reference'”




THEOS images over industrial estates during flood
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Flood Area Mapping by SAR Data in Response Phase

- Thailand Flood Monitoring in 2011 -
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« RADARSAT data analyzed by GISTDA
(Geo-Informatics and Space Technology Development Agency )
« Monitoring over the Bangkok metropolitan area (100x100km) every few days
» Provision of time-series inundation maps Sobue, S., JAXA



Tor; THEOS Series and ALOS Series Cooperafion

PiSAR-L Observation Result
| RADARSAT-2 26 Nov. - iy
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Show the good conespondence between PI SAR-L and Radarsat-2
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ThaiFlood
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Model Outputs from Mike 11, Mike Basin and Mike Flood

12/24/11 12:00:00
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Spatial Data List (Con’'t) Remote sensing
International Charter Space and Major Disasters

1.

Il 5= CU NS

WorldView 1 and 2

IKONOS 1 and 2

Geokye-1

TerraSAR-X

Disaster Monitoring Constellation (DMC), Survey
Satellite Technology Ltd. (SSTL)

Terra-ASTER

LANDSAT 5 ETM and LANDSAT 7 ETM+
SPOT-5

IRS-R2



NECTEC | — WorldView 1
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Thailand's National Electronics and Computer Technology Center (NECTEC) is a
statutory government organization under the National Science and Technology
Development Agency (NSTDA), Ministry of Science and Technology. Its main
responsibilities are to undertake, support, and promote the development of
electronic, computing, telecommunication, and information technologies through
research and development activities. Was Inundated during 2011 historic flood of
Thailand.

AIT

The Asian Institute of Technology (AIT) is an international institution for higher ( For generating this map predﬁned Color table "Grenhite Exponential” used for contrast enhancing. Here DARK GREEN color shows WATER and
education in engineering, advanced technologies, and management and planning. LIGHT GREEN & WHITE color shows TREES and NON-INUNDATED AREA )

Founded in 1959 as "SEATO Graduate School of Engineering" and now it becomes
an Intergovernmental Institute. More than 50 countries student study here. It get a Asian Institute of Technology (AIT) E National Electronics and Computer Technology Center (NECTEC)

flooded on 21-22 Oct 2011 and water level reached around 2.0 m on all over campus. Thammasat University Rangsit Campus B Wat Phra Dhammakaya

Cartographic Information

AN Thammasat University, Asian Institute of Technology (AIT) Frseeien 4TIM 47N

Sentinel Asia and
Platform: WorldView1

DIGITALG LOBE Wat Phra Dhammakaya Inundated oo PR (933059m

Map procucad by Asian |

http://www.disasterscharter.org/web/charter/activation_details?p_r p 1415474252 assetld=ACT-376



_The’Bangkok International Airport
) jm' p"an—shmy{?h%o’j&tdor_iine Z\satellfte{fr{mgé Ibserved/on 20111122

(5 \

= LN Y B Futire Rark Rangsith T s il

Observed by WorldView-2 satellité on 2011:11-22 e = e

s74000 574200 s7e00 erds0n srason s7soon
Data Source
¥ H % 2 Agency :NGA

Pathum Thani, a suburb of Bangkok, Thailand. The area is a gateway to the provinces Platform : WORLDVIEW-2

of central, northern and northeastern Thailand. Covering 215,000 square feet ;enﬁtl)fti_PA{VOa;d MSd' -
el . (20,000 m2), Future Park Rangsit opened on March 17, 1995 (Source ; Wikipedia, coienCDaTenc an
Dakum : WS4 ;) Cartographic Information

N Projection : UTM 47N

ate of fooding i the Bang ce i 201011 >
district in Pathum Thani breached a 1 Datum : WGS84

ht p;I}WWW.disasterscharter.orglweblcharterlactivation_detaiIs p_r_p_1415474252 assetld=ACT-376

e Future Park Rangsit is one of Asia’s largest malls, located on Phahonyothin Road in

NGA




IKONOS

T e L% A7 THAILAND/Ayutthaya Flooding
Observed by IKONOS Satellite on 2011-10-27

Ihe Ayutthaya Historical Perk wias shown
bollamcenter af age. Nole the i
of water color between the bottom left anc
other parts of the image.

QOO it ronos vmer g
data shaw some of wmparlant
province which were affected oy the

Data Sources

Thalland Central Thailand Avutthays

http://www.disasterscharter.org/web/charter/activation_details?p_r_p_ 1415474252 assetld=ACT-376



This was a mosaic mapg ) harpened, of four
IKONOS-2 images taker 011-11-18 during .
the historic ﬂoodmg in T d After tore than.
30+ _days afi inundati ey, wo lead :
umver TGSW ﬁ the As iy, [NStitute of \ _— . A gai e r A B 12 foor”
héThammasat Umversny - _ L o 2 ' ‘ y il
T ’ ~ ’ ; e - awayASian Institute h- ;

angth'Campﬁs (TU)\vvere S%ﬂ[‘ynde 0. ez _ =] - S it e S ofTethnologHAlT) o

Thammasat University, ==
RangﬂtCampus(TU)

" " s : 2t 2 2 <l i 3 e . 4 - e

Cartographic Information Data Sources /\uﬁ‘f/\ ..

Agency :NGA, Platform:IKONOS-2, Sensors:MSand PN, Acquisition Date:2011-11-18, Resolution:4mand 1m . . - 5c’3‘"e‘*’5 4 @ GeoEye
o g % * % x N Sentinel Asia

Projection: UTM, Projection Zone : 47N, Datum:WGS-84

http://www.disasterscharter.org/web/charter/activation_details?p_r_p_ 1415474252 assetld=ACT-376




666400 667200 668000 670400

i an- < .2 data. It obs 2011-11-04 istori graphic Informatio Data Sources
AY U T T H AY A H I S T O R I C A L p A R K :I'g:)smwgalr:‘ \#’a‘;“:“%?n sharpened image of the IKONOS-2 data. It observed the park on 2011-11-04 during the 2011 historic pmjec"o"»:ﬁlf.r;/vl"ﬂ'mﬂlm A;:nc;:ll;:;;

Projection Zone : 47N & Platform : IKONOS-2
Ayutthaya was a truly impressive city with three palaces and over 400 temples, located on an island threaded by canals, it Datum : WGS-84 Sensors : MS and PAN
attracted traders and diplomats from both Europe and Asia. In 1767, 417 years after it was founded and 15 months after the Meters Acquisition Date : 2011-11-04

siege began, the Kingdom of Ayutthaya was conquered and the city's magnificent structures were almost completely destroyed o 0 00 Resolution : 4m (1m)
by Burmese invaders. When King Taksin the Great finally liberated the Kingdom, a new dynasty was established and the capital
was moved to Thonburi, across the river from modern-day Bangkok. (Source : Tourism Authority of Thailand, November, 2011) g A AN D
{ S D Geokye
The park was declared as a UNESCO World heritage site in 1091. e A

Map Produced hy Asian Institute of Technology (AIT). Website : wivve.ait.asia

http://www.disasterscharter.org/web/charter/activation_details?p_r p 1415474252 assetld=ACT-376




1546000

1544000,

1542000

1540000

1538000

1536000

672000

BIG BAG BARRIER

Observed by GeoEye-1 satellite on 2011-11-05
during the Thailand 2011 Historic Flooding.

676000

Regarding flood control in  Bangkok, the Flood Relief
Operations Center revealed that the si meter-long barrier,
or the "Big Bag" floodwall, which had been set up recently,
would help slow down the flow of water from the north of
Bangkok to a certain extent. This would also enable the
Bangkok Metropolitan Administration to drain water more
fficiently. The setting up of the Big Bag floodwall is also being
onsidered in Bang Kruai to slow down the water flow in the

678000

western side of Bangkok (Source : Foreign Offi
Government Public Relations Department, 2011-11-07)

In this false-color-composite image, the barriers were shown as
the white line segments started near the Lak Hok station (A)
and followed the main road down to the Bangkok International
Airport (B), Chantharubeksa road (C), Phaholyotin 54/1 road
(D) and finally stoped at Sai Mai 85 road (E).
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Data Sources
Agency : NGA
Platform : GEQEYE
Sensor : MSI
Sensor Type : MS

Acquisition Date : 2011-11-05 "
Resolution : 1.65m
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Flooding in Central of Thailand

Composite TerraSAR-X Images

"~ NAKHON Hevor

Imagel.t, R:10-02-2011 G:17-11-2011 B:17-11-2011

Image1. R:10-02-2011 G:26-10-2011 B:26-10-2011 Image2. R:10-02-2011 G:06-11-2011 B:06-11-2011 Image‘é'. R 10-02-2011 G:12-11-2011 ‘312»11-2011

MAP INFORMATION o ;
Data Source: TerraSAR-X Map Projection: UTM WGS84 Zone:47N
Inimage1, 2, 3 and 4, innundated area due to flood are shown in red color patchs. Pre-Disaster image: Acquired on 10 Febuary2011 Map Producted by: Asian Institute of Technology on 22 November 2011
Image5, Ihe inundaled arca on 17 November shown in red, black color palehs shown The inundaled ol bolh dale Post-Nisaster image: Acquired on 26 October, 6 November, Website: http: /s ait.ac.th oo
N ) ) TemaSAR-X/TanDEM-X ©® German Aerospace Center (DLR} 2011, Aﬁ‘ﬁA
an 12 and 17 November. Result is not verfied with ground truth data. 12 Novembper and 17 November 2011 Commercial exploitation rights: Astrium GEQ-Information Services Sentinel Asia

TerraSAR-X Images
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Image1. TerraSAR-X acquired on 10 Feburary 2011 Image2. TerraSAR-X acquired on 26 October 2011 Image3. TerraSAR-X acquired on 6 November 2011 Image3. TerraSAR-X acquired on 12 November 2011

MAP INFORMATION Data Source: TerraSAR-X

. . . Pre-Disaster image: Acquired on 10 Febuary2011
Inimage1, 2, 3 and 4 innundated area due to flood are shown in black color patchs. Post-Disaster image: Acquired on 26 October, 6 November and 12 November 2011
’ " " Map Producted by: Asian Institute of Technology on 14 November 2011 AN
Result is not verfied with ground truth data. . sz/\
N Map Projection: UTM WGS84 Zone:47N TerraSAR-X/TanDEM-X © German Aerospace Center (DLR) 2011, Sentinel Asia
Commercial exploitation rights: Astrium GEO-Information Services
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Imaging Date :2011-10-22
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FIOOding in Central Thailand Cartographic Information D taScuras

Projection : UTM47N  Datum : WGS84 Sa allite: av Z
.May.. .aLlv. 6-22

A visualization of water levels between pre-and during-diaster in the central Thailand Obsevation date : (Left) 2010-02-09

as recorded by DMCii satellite imagery on 2011+ 9 and 2011-10-22 respectively. N T S— eters (Right) 2011-10-22

SENTINEL = 100,000
e
[\‘fﬁ([\ *QK Map Produced by Asian Institute of Technology.
oo Website : http://www.ait.ac.th

International Imaging
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- This map show an affected area over the Ayutthaya Cartographic Information Data Sources
Flood Affected In A u ttha a province, Thailand during the historic Flooding in ; Projection : UTM ;
y y 2011. It was a false-color-composited (321) of two Projection Zone : 47N
STER scenes where vegetations were shown in red £ = 4

S Datum:; WGS-84 Sensor : ASTER

tone while the water was shown in blue-green color. Sensor Type : MS

Acquisition Date : (Left) 2011-10-23
(Right) 2011-11-08

Observed by TERRA satellite using ASTER SENSOT  areer aimost one month of inundation, the water /% e — i
A omparison Between 2011-1 0_23 and 2011-11-08 levelin the northern part of the province had started S L B0 000 pecolution : 15m

to reduce as shown in the right figure.
Map Produced by Asian Institute of Technology. Website : http://www.ait.asia. November, 2011,
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Flooding in Central Thailand SPOT-5

Pre-Disaster: e 2 L e Post-Disaster:
£ d \ g Date: 2011-10-19

Date:2010-03-25 . B T A

Time : 03:56:13 _ . Jime:03:14:

s -
Ayutthaya

gk N

PathumiThani

Cartographic Information Data Sources

Projection : UTM 47N Satellite : SPOT-5
Datum : WGS84 Resolution: 10m
Obsevation date : (left) 2010-03-25, (right) 2011

N D Map Produced by Asian Institute of Technology.
Website : http://www.ait.ac.th
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FLOOD IN NORTHEAST PROVINCES OF THAILAND
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Communication Problems

* During the 2011 flood event regarding a lot In
coming information to decision makers the out
going messages to the public did not clear and
create a lot of confusion and misunderstanding

« Decision makers did not really understand the
Information they get well enough

* Too many not correct official announcements

 The necessary information did not deliver to the

public well enough

« Later, even correct messages were sent to the

public, people started not to believe those

messages and warning anymore




Post 2011 Flood Water Management Tools
Development

Monitoring and Warning

« Centralize related hydro and climate data so
Better user friendly of monitoring and warning
Information web interface have been developed
and deployed.

« National Hydrolnformatics and Climate Data
Center




Post 2011 Flood Water Management Tools
Development

* Developing of Decision Support System
(DSS)
 Chao Phraya River Basin
 Chi and Mun River Basins
* Mobile applications have been developed and
deployed.
« Simple flood control management scheme.
* Mobilized Emergency Data Supporting Center
« NOAA-NGDC Collaboration
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National Hydroinformatics
and Climate Data Center

http://www.nhc.in.th/web/
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Forecasting and Warning System
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National Hydroinformatics and Climate Data Center
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Main Data on the National Hydroinformatics

and Climate Data Center

237 Data Types

Water level Datal

ﬁ Weather Map Data|
-‘ Sea Level Datg
\ -‘ Large Dam Data

Model for Rainfalls
/ - Forecast Figure
/ Canal Water Level
L I

Measurement Data| |
Link and exchange data between 12 related water resource management government agencies and the

Basin Telemetering Data

Artesian Well Data

Warning Telemetering Data

Xg‘?” Landslide Risk Map Dat

Landslide Risk Community Da

National Hydroinformatics and Climate Data Center for research usage for monitoring and analyzing the



Data from monitoring situation equipment
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>> Storm Tracking

> Storm status MIFERETTETE
> Weather satellite images GOES-9
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> Storm tracking record

User friendly webpage design
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> Temperature 28 Nov 2013
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> Rainfall (mm.) 28 Nov 2013 > Water storage 7 August 2014
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> Daily accumulated rainfall diagram (Mm?)  (m¥sec)
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Sirikit(38%) 3,602  11.08
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- > Sea level forecast
Memorial bridge
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> Flood records
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. User friendly webpage design
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www.thaiwater.net:
Thailand's Wind and Precipitation Forecast (WRF)

A0 NTUASAUINANSWNSUILAYAISIAEAS (2van 151 HY)

HYDRO AND AGRO INFORMATICS INSTITUTE

THAILAND 72 HRS FORECASTED PRECIPITATION AND WEATHER MAPS (WRF-ROMS MODELS)

wnuve : gayameansaiaszhaiunanulusazidowasviann Tisaldinsagnalunnhyvayalilys

[ Latest Images ] [ Stored Images ] [ View Animation ]

Domain: | Southeast Asia (9km x 9km), 3 days forecast V| | Display |

07 AUG 2014 - 08 AUG 2014 08 AUG 2014 - 09 AUG 2014 09 AUG 2014 - 10 AUG 2014
24 Hour Precipitation Forecast 24 Hour Precipitation Forecast 24 Hour Precipitation Forecast

24 -hr SE Asta Rainfall Forecasted (Coupled WRF-ROMS) 24-hr SE Asta Rainfall Foreccasted (Coupled WRF-ROMS) 24 -hr SE Asta Rainfall Forecasted (Coupled WRF-ROMS)
OVAUGE ) (OnAL ‘o ORAUGY 1o 1OAVGIO L4 VOUTT)

Q14 O0UTC e BUAVGIOT4 001 014 00UTE M4 DOUTC) DOAUGEDIA DOCT

Note : « Currently, 3-nested domains of WRF (27km->9km->3km with 27 vertical layers) are carried out, while ROMS is performed only single domain with about 25-km horizontal grid spacing and 16 vertical layers.
+ In the current system, WRF grid that exchange fileds to ROMS is only performed at the coarse grid, but SST transfered from ROMS is updated in all WRF domains.
« In the figures, rainfall totals less than 1mm (<1mm/day) are not shown and considered as 'dry day' (Manton et al.,2001)

Acknowledgement : [1] COAWST: A Coupled-Ocean-Atmosphere-Wave- Sediment Transport Modeling System for WRF-ROMS couple available
[2] John C. Wamer (Ph. D.), Civil Engineer, U.S. Geological Survey (USGS), Coastal and Marine Geology Program for his suggestions

References: [1] Wamer, 1.C., Sherwood, C.R., Signell, R.P., Harris, C., Arango, H.G., 2008b. Development of a three-dimensional, regional, coupled wave, current, and sediment-transport model. Computers and Geosciences, 34, 1284-1306.
[2] Wamer, 1.C., Armstrong, B., He, R., and Zambon, J.B., 2010, Development of a Coupled Ocean-Atmosphere-Wave-Sediment Transport (COAWST) modeling system: Ocean Modeling, v. 35, no. 3, p. 230-244.
[31 Manton, M. 1., and Coauthors, 2001: Trends in extreme daily rainfall and temperature in Southeast Asia and the South Padfic: 1961-1998, Int. J. Climatol.,21,269-284.



Precipitation Comparison in Thailand
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National Hydroinformatics and Climate Data Center

Automatic real-time data:
* Storm direction « Solar intensity
e Rainfall information

_ * Temperature
* Sea surface height/temperature

 Water diagram * Humidity

* Dam water level * Air pressure

* Water model and warning system in e Rainfall
flood and drought for water . Water level
management

= Use a high resolutions topography

= Deploy fine computational grid 3x3 km
(3 nested domains)

Thailand's Wind
and Precipitation

Run twice a day — 7-day forecasts (9x9 km)
Forecast (WRF) Use NCEP’s Global Forecast System (GFS) inputs
e T e~ ify with Local' weather stations

Hydro and Agro Informatics Institute




National Hydroinformatics and Climate Data Center
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National Hydroinformatics and Climate Data Center
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Technology and Data Services
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Wind Map at 10m, Southeast Asia Model (9km x 9km}) 24-Hour Precipitation, Thailand Model (3km x 3km) " Use a hlgh reSO|Uti0nS tOPOQ raphy

05-Oct-2012 23:00 (Bangkok Tlme] 05-0ct-2012 07:00 to OB-OC—ZDIZ (?7:00 (Bangkok Time)

CUT TR = Deploy fine computational grid 3x3
£ km (3 nested domains)

= Run twice a day — 7-day forecasts
(9%x9 km)

= Use NCEP’s Global Forecast System
(GFS) inputs

= Verify with Local weather stations

Wind max = 25.56

o] 2 4 6 8 10 iz 14 18 0 5 10 135 25 50 75 100 150
Wind Speed (Metre/sec) PRECIPITATION (mm/day)

“GAEMI” Telemetry rainfall 5 Oct. 2012



Flood forecasting system

Flood forecasting models combine the use of 1D river model and 2D overland flow model
together. By coupling these two models with the weather forecast (WRF), the flow &

flood conditions can be predicted 7 days in advance. The project area covers the entire
Chao Phraya river basin.
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Real-time mode

Scenario mode
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DSS for Chao Phraya River Basin
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Flood Forecasting and Flood Management DSS System
for Chao Phraya river basin
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DSS for Chi and Mun River Basins
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” Water Management and the National Flood
Problem Solution
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Mobilzed Emergency Data Supporting Center
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- Post Flood Control Tools Development

NOAA-NGDC

« Suomi NPP VIIRS/ATMS data and applications
« 7 main data products are FTP daily from NGDC

to HAII through APAN

Imaging bands

M bands 1-5

Day / night band (DNB)

Cloud Products

Ocean Products

Terrestrial products

Aerosols

1.
2.
3.
4.
d.
6.
7.




£.noaa.gov/eog

NOAA-NGDC-Suomi NPP-VIIRS/ATMS

@ NATIONAL GEOPHYSICAL
DATA CENTER

NOAA >NESDIS > NGDC > EQG

r\l

lEarth ' ;,J/"

‘Observation

Group

EOG Home:

DMSP Archive Description

Description of DMSP
Sensors

Data Availability
Data Services and Pricing
Data Download

Online Maps and Web
Services

Nighttime Lights Posters
Presentations
Publications

News & Media

ltems of Interest
Documents About DMSP

Nighttime Lights Temporal
Loops

Nightsat

McMurdo Ground Project
Data Resources

VIIRS Data Products of Thailand

SNPP is the Suomi National Polar Partnership satellite flown by NASA and NOAA. It is the next generation polar orbiting satellite, collecting bot
on SNPP is the Visible Infrared Imaging Radiometer Suite (VIIRS). The source data are produced in HDF5 format and are available through NO.
usability of the data - NGDC has developed a service to geolocate VIIRS images and enviranmental products. At this site we will provide acces
Thailand Hydro-Agro Informatics Institute and Thailand Department of Fisheries.

Last Update: 01/18/2014/20:27:26

Readme file can be downloaded here.
You can view files in our interactive map system or download from the drop list.
Interactive map system

Expand All | Contract All

% 2014/3anuary
= 20140118
¥ pay_Ascending
% perosols
IVAOT npp d20140118 t0615097 e0622155 bi1ls
IVAOT npp d20140118 t0756099 0758595 biils

Bl 3.thailand mos.angexp.tif.qz
-
> IVAOT npp d20140118 t0615097 20622155 b11533.3.thailand mos.facts50.tif.qz
-

3.thailand mos.angexp.tif.qz

IVAOT npp d20140118 t0756099 e0758595 b11533.a.thailand mos.factS50.tif.az

% Cloud Products

* IVCBH npp d20140118 t0615097 0622155 b11533.a.thailand mos.cbh.tif.gz

* IVCBH npp d20140118 t0756099 0758595 b11533.a.thailand mos.cbh.tif.qz

= IVICC npp d20140118 £0615097 e0622155 b11533.a.thailand mos.cloudlayer.tif.qz
= IWICC npp d20140118 t0756099 0758595 b11533.a.thailand mos.cloudlaver.tif.qz
-
-
H
-

IWICC npp d20140118 £0515097 e0622155 b11533.a.thailand mos.coudtype.tif.az
IWWICC npp d20140118 £0756099 20758595 b11533.a.thailand mos.cloudtype.tif.az
IWCOP npp d20140118 t0615097 20622155 b11533.a.thailand mos.cot.tif.az
IWCOP npp d20140118 t0756099 0800231 b11533.a3.thailand mos.cot.tif.gz

—

(03 420131222/
(03 20131223/
(03 d20131224/
(03 420131225/
(03 d20131226/
(03 d20131227/
(03 420131228/
(03 20131229/
(03 d20131230/
03420131231/
(03 20140101/
(03 d20140102/
(03 420140103/
(03 d20140104/
(03 d20140105/
(03 420140106/
(03 d20140107/
(L3 d20140108/
(03 420140109/
(03 420140110/
(L3 d20140111/
(03 d2014011%/
(03 420140113/
(L3 d20140114/
(03 d20140115/
(03 420140116/
(03 d20140117/
(3 d20140118/

23-Dec-2013 10:40
24-Dec-2013 10:40
25-Dec-2013 10:40
26-Dec-2013 12:40
27-Dec-2013 14:40
28-Dec-2013 10:40
29-Dec-2013 12:40

30-Dec-2013 10:40
31-Dec-2013 10:40
01-Jan-2014 12:40
02-Jan-2014 10:40
03-Jan-2014 12:40
04-Jan-2014 10:40
05-Jan-2014 10:40
06-Jan-2014 10:40
07-Jan-2014 12:40
08-Tan-2014 14:40
09-Jan-2014 12:40
10-Jan-2014 10:40
11-Jan-2014 10:40
12-Jan-2014 12:40
13-Jan-2014 10:40
15-Tan-2014 00:40
15-Jan-2014 14:40
16-Jan-2014 10:40
17-Jan-2014 16:40
18-Jan-2014 10:40
19-Jan-2014 08:40

Apache/2.

2.15 (CentQS) Server at clusterd. K

—



NOAA-NGDC-Suomi NPP-VIIRS/ATMS

Interactive
Map System

naps.ngdc.noaa.gov/viewers/viirs_thailand

VIIRS Thailand IR Sources

NATIONAL GEOPHYSICAL
DATA CENTER

Date:| 2014-01-17] |

Day (asc) Wz

20140118 4
2014-01-17
2014-01-16
2014-01-15
38 2014-01-14
2014-01-13
2014-01-12
2014-01-11
2014-01-10
2014-01-09
2014-01-08
2014-01-07
2014-01-06
2014-01-05
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Daily NOAA-NGDC-Suomi NPP-VIIRS at HAII

m ff_—} b/www.ngdc.noaa.gov/eog/nit/ outgoing/subscriptions/tdf_viirs/ SR ] || @ EMSIGHT: CEQS Site: HAI

| & Index of /data/www.ngdc.n... %

File Edit View Favorites Tools Help

P oS
.

Index of /data/www.ngdc.noaa.gov/eog/nrt/outgoing/subscriptions/tdf viirs

Name

Last modified

Size Description

a Parent Directory
(£ d20140610/

a d20140611/
Ea d20140612/
a d20140613/
(£ d20140614/
m d20140615/
(£ d20140616/
m d20140617/
Ea d20140618/
a d20140619/
m d20140620/
a d20140621/
(£ d20140622/
m d20140623/
(£ d20140624/
a d20140625/
Ea d20140626/
a d20140627/
(£ d20140628/

17-Jun-2014 10:40
17-Jun-2014 10:40
17-Jun-2014 10:40
17-Jun-2014 10:40
17-Jun-2014 10:40
17-Jun-2014 10:40
17-Jun-2014 22:40
18-Jun-2014 22:40
20-Jun-2014 06:40
20-Jun-2014 22:40
22-Jun-2014 12:40
22-Jun-2014 12:40
23-Jun-2014 22:40
24-Jun-2014 20:40
25-Jun-2014 18:40
26-Jun-2014 22:40
27-Jun-2014 20:40
28-Jun-2014 22:40




Daily NOAA-NGDC-Suomi NPP-VIIRS at HAII

Index of /data/www.ngdc.noaa.gov/eog/nrt/outgoing/subscriptions/tdf viirs/d20140806

Name Last modified  Size Description

3 Parent Directory -
@ GDNBO npp d20140806 t1800038 e1805442 114377 ¢20140807000545021339 noaa ops.hd 07-Aug-2014 13:26 643M
@ GDNBO npp d20140806 t1805454 1811258 114377 ¢20140807001126079897 noaa ops.hd 07-Aug-2014 13:35 643M
@ GDNBO npp d20140806 11942294 =1948098 114378 c20140807014810112277 noaa ops.hd 07-Aug-2014 15:10 643M
@ GDNBO npp d20140806 t1948110 e1953514 b14378 ¢20140807015351169505 noaa ops.hd 07-Aug-2014 15:17 643M
@ GMTCO npp d20140806 t1800038 1805442 b14377 c20140807000544996385 noaa ops.h3 07-Aug-2014 13:26 309M
@ GMTCO npp d20140806 t1805454 1811258 bl4377 c20140807001126051464 noaa ops.h3 07-Aug-2014 13:33 309M
@ GMTCO npp d20140806 11942294 1948098 b14378 c20140807014810056161 noaa ops.h5 07-Aug-2014 15:10 309M
@ GMTCO npp d20140806 t1948110 1953514 b14378 c20140807015351121337 noaa ops.h3 07-Aug-2014 15:05 309M
@ SVDNBE npp d20140806 t1800038 1805442 114377 c20140807000545022005 noaa ops.h5 07-Aug-2014 13:26 60M
ﬁ SVDNB npp d20140806 t1800038 1805442 114377 c20140807000545022005 noaa ops.tdf viis.rade9 tif gz 08-Aug-2014 03:14 3.0M
@ SVDNB npp d20140806 t1805454 1811258 b14377 ¢20140807001126080134 noaa opshS 07-Aug-2014 13:35 60M
ﬁ SVDNBE npp d20140806 t1805454 1811258 b14377 c20140807001126080134 noaa ops.tdf viirs.rade9 tif gz 08-Aug-2014 03:15 17TM
@ SVDNB npp d20140806 t1942294 1948098 b14378 c20140807014810112509 noaa ops.h5 07-Aug-2014 15:10 60M
ﬁ SVDNB npp d20140806 t1942294 1948098 b14378 c20140807014810112509 noaa ops.tdf viirs raded tif gz 08-Aug-2014 03:14 12M
@ SVDNBE npp d20140806 t1948110 1953514 b14378 c20140807015351169734 noaa opsh5 07-Aug-2014 16:15 60M
ﬁ SVDNB npp d20140806 t1948110 1953514 b14378 c20140807015351169734 noaa ops.tdf viirs.rade9 tif gz 08-Aug-2014 03:14 9.5M
@ SVMIS npp d20140806 t1800038 e1805442 114377 ¢20140807000545136490 noaa ops.hd 07-Aug-2014 13:26 47TM

ﬁ SVMI15 npp d20140806 t1800038 1805442 b14377 c20140807000545136490 noaa ops.tdf viirsradtif gz 08-Aug-2014 03:13 1.5M
@ SVMI15 npp d20140806 11805454 1811258 bl4377 c¢20140807001126183815 noaa ops.hd 07-Aug-2014 13:35 47TM B
ﬁ SVMI5 npp d20140806 11805454 1811258 b14377 c20140807001126183815 noaa ops.tdf virsradtif gz 08-Aug-2014 03:13 9.3M
. @ SVMI5 npp d20140806 11942204 1948098 b14378 ¢20140807014810239007 noaa ops.h3 07-Aug-2014 15:10 47M :
- ﬁ SVMI5 npp d20140806 t1942294 1948098 bl4378 c20140807014810239007 noaa ops.tdf virsradtif gz 08-Aug-2014 03:13 6.0M i
@ SVMI15 npp d20140806 11948110 1953514 b14378 c20140807015351270847 noaa ops.h3 07-Aug-2014 15:10 47M
ﬁ SVMIS5 npp d20140806 t1948110 21953514 b14378 c20140807015351270847 noaa ops.tdf wviirsradtif gz 08-Aug-2014 03:13 47M

AN s

Apache/2.2.15 (CertO5) Server at clusterd.haii.or.th Port 80
& 4
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‘APAN Network Utilization and Test Results

18 Gb of Data have been downloading
through APAN everyday and increasing.

From:

1. ftpprd.ncep.noaa.gov 6.7 Gb
2. rda.ucar.edu 4.4 Gb

3. ftp.hycom.org 2.0 Gb

4. www.ngdc.noaa.gov 4.9 Gb




6 = ensight.eos.nasa.gov/Crganizations/ceos/index.shtm

Home ALOS - Aqua Aura CEOS LAAC - ICESat JET - MEF Production Tema - Crther
C = a o EOS Networks Active Testing
Committes on Earth tlt-s:;r\-.atic-n Satellites CEOS DEStI nations

A - The sites below are participants in CEOS, and are tested under the ENSIGHT Active Metwork Testing Program.
rge“tma i [ttt _ T T k

y COMAE The graph for each site shows the minimum, maximum, and median thruput for the past week along with the
HAI I S - requirement. Selecting any of these graphs will link to a page with detailed testing results for that site.

Australia:
AI AN Canada: CCRS

Germany: CCRS WDee EUMETSAT
WDCC IS0 o
8 100 L -
N etWO I‘k e 2 o0 (TR |3 3 (R TOKYO-U - TOKYO-XP
EUMET SAT g Lhaddlilill = 200 = s T
A . S on 2 S BT Jan 12 15 18| Jan 12 15 18 Lo T || 323 T
srael: Tel Aviv U GSEC JRC FSRAEL = o0 = 0 L
I Iza IO n - T3 Wrarase I3 Jdan 12 15 15 Jan_12 1 1
Italy: o 0.2 (LU P ik FETTE JAXA JOKAI Univ
IR I = = - ET] 3
N 0.0 0 Lim " w | [LILLIIL T
Jan 12 15 18 Sep 10 15 16 Jan 12 15 18 20 B R
and Test & el
Har 25 31 3 Jan 1@ 15 18
Japan
— HAI UNINET-TH
y - Tokai Univ @ 233 = 0 ;g —_—
_ 2 oo |t & 20
N S M .Jr,Eln 1z 15 15 .}r,?n 1z 15 15
A A — Tokyo - XP COMAE
= CSIRO
Thailand: %‘: o N
GSFC ; =
Jan 12 15 18 G
M Jun 4 7 i0
USA GSFC
http://ensight.eos.nasa.gov/Organizations/ceos/index.shtml
Return to the EMSIGHT Home Page
Responsible National Aeronautics & Space Administration (WASA) Official: Jeanne Behnke
For questions regarding web content or Active Testing, please contact: Andy Germain, SGT Inc.

Privacy Policy and Important Motices




- APAN Network Utilization and Test

Thruput to HAII: 1Z2—Aug—-2014 to 19—-Aug—2014
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. APAN Network Utilization and Test
Median Thruput to HAII: 12—-Aug—2014 to 19—Aug—2014
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APAN Network Utilization and Test

* Daily Median Thruput to HAII: 1-Apr-2014 to 18—-Aug—2014
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and Clima

Conclusions
Variety of spatial data and information have

been utilized for flooding management in
Thailand.

Previous management could not put rich
iInformation in a good appropriate practical
usage.

Development of user friendly web interface
and tools for water control have been
developed.

Establishment of National Hydrolnfomatics
te Data Center

e =g

N |

I —

.....



Conclusions

Establishment of Climate Change
Understanding and Adaptation Technology
Center

Establishment of Mobilized Emergency Data
Supporting Center

Utilization of APAN’s bandwidth dramatically
increases and need stable routing in Japan’s
hub to the USA and others.

Increasing International collaborations.



Thank you very much for your
attention®©.
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