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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



O

=
©
[
e
—

INg In

Flood

Source: http://www.unigang.comArticle8795

S

R

T

J

AL

S

T—

Hydro and Agro Informatics Institute




Flooding in Thailand




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
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Spatial Data List: Remote sensing images and
products

NASA LANCE/EOSDIS MODIS Rapid Response
Team
1. Terra/Agua i’ 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
Sv'.""'x‘_f ; ‘v'o'('t‘

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

Detection

Flood

sensorweb
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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/



.; 4 ) n' E 'v v
} ' 141 and Ll N . 1
( r"“ 5

E
i

\\ullhn 1TT%
\\ AT e
\hlnml 11 Bn( ge FS J Sdm\k“ FF/S \

4
\

Cambodia

$

1IN0 \ i Y
32°C &3phnom Penh

Tl e RRUF

f\n .'\ i mn
r,

- tﬁ & Sm at:Thant TES

Nakhon Si. T-l;l';m‘m"mul TES l
. [ it A
l’?i K ll ;
JI\I abif TTS

b 7 A 1yl

BulaulZan Lmi.}f ‘“”d”,:hl

Locations
where
EO-1 were
triggered

for flood
monitoring




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

t he DEM6s di me
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.

2. 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].

3. 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
(-SAlI RAS) A 2
ESA, 4-6 September
2012, Turin, Italy

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



Spatial Data List (C o n Bdmote 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



ThaiFlood
UAV Team



