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1.0verview of PASCO

e Establishment: 1953
¢ Number of Employees : 2,478 as of Sep,2011
* Head Office : Toky o, Japan

* Global Network : Belgium, Finland, USA, Brazil, Indonesia,
Thailand, Philippines, China

e TerraSAR-X operations since 2007 with grand station
in OKINAWA, southern part of JAPAN .

e ALOS mission-operations since April 2011
sub-contract from JAXA.

= s o S, '
and Hokikz;ﬁ . a‘_ - 7_____'._;"_‘& .
PASCO MISSION

Eslgablish spatial information system for protect people’s life and
=12 Safety.

“ Promptly grasp the situation of affected areas and support
humanitarian and recovery effort.

ol Lt

© PASCO CORPORATION 2012
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2.Concept for the Disaster Monitoring

BObserving wide area information and 3D data creation

M Speedy day/night obserwvation and data creation

ENarrow area with higher accuracy

BQuick analysis of acquired data fromv arious plaif orms and sensors, its visualization and supply
EData relay and immediate processing inthe areas of disaster

Satellite data reception and
processing
Expansion of the Satellite
Ground Station Network

Constructing the integrated
social system and aiming to
provide information within
3 hours

e

Global Disaster Management

© PASCO CORPORATION 2012
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PASCO’s Domestic and International Disaster Monitoring

Major Initiatives
Jan  Monitoring of GLOF (Glacial L ake Outburst Flood) in the Him alayas

May Damageinterpretations around Kitagawa, the Great Sichuan Earthquake
Jun Changesin Iwat e-Miyagi inland earthquake slip

Aug Heavyrain flooded areaestimation Aichi (town district Hishiike Kouda)
Aug Overflowof Kosi River in Nep al

May Disaster in Northern Brazil (near the Parnaib aRiver)

May Estimation of flood disasters dueto cyclone“ Aila” in B angladesh

Jan Estimation of earthquake victims in Haiti

Mar Iceland volcano monitoring

Jan Monitoring eruptions of Shinmoedake volcano in Kirishima

Feb Earthquake monitoring in Christchurch, New Zealand

Mar Providing information about the Great East Japan Earthquake

Sep Landslidedam monitoring in kii Peninsula

@]
Q

Flooding monitoring in Thailand

——2 Mar Eruption of Sakurajimavolcano(Showacrater), Kago shima Pref ecture “on50
© PASCO CORPORATION 2012 -4 - -
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3.PASCO’s Action for the Great East Japan Earthquake
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o 5
PASCO’s Products of Satellites
Satellites in red were utilized for the Great East Japan Earthquake
Sersar Type Satellite Appearance Lauch Operaed by Resolition Swath
(Nadirfor Optcd Smsor)
IKONOS E Sep. 999 Geoeye(UsA) ;z’:l(?:;rrl) 11.3km
GeoBEe-1 ‘h Sep. 208 Geoeye(UsA) ;mﬁfﬁ) 15.2km
o i
WarldVew2 . SE0D) Digitd Glots (UsA) ;zﬂf&g )) 16.4km
WaldVew1 ? o Sep. D07 Digitd Glote (USA) Pan(0.5m) 17.6km
QukBrd F oot 201 Digitd Giote (USA) m’:‘%‘?;ﬂ)) 16.5km
Optical Sensor panG.0m)
SPOTS Mayzo@ SPOT Image (USA) Multi(10 m) 60km
SWIR(20m)
= - e e o
EROSA Dec 200 Imagsa (Isael) Pan(L.9m) 14km
EROSB & Apr. 206 Imagsa (Isael) Pan(0.7m) Zkm
Catosatl May206 ISRO (India) Pan(25m) 27.5km
Catsat2 Jan.200 1RO (India) Pan(1.0om) 9.6km
SR SAR 40-70km
Optical SR |ALOS Jan 206 IA%A (2pan) Pan(25m)
p - witiaom) Opic 35- 70km
TeraSAR-X E Jun.2000 DLRIInfoerra 1m(hig hest)
10 100km
SAR (Range directio n)
TarDEMX E Jun.200 DLR/Infoera 1mihig hest)
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First Actions within golden 72 hours
72 hours -ﬂ

24 hours -ﬂ 48 hours
Mar. 14 (Mon)

14:46)ST Mar. 11 Secandobsavatian

Pre-Disaster Image (Hokkaido — Chiba)
Information - -

Disaster

-Satellite images
- Aeral photos

-Censts Map
-Vetor Map
-DEMetc.

1530 Start
Observation plan and
order

20 00
Preparatbn for
analysis and pre—
Disaster i age.

-2kmradiss
from Fushing
i Nuwclear Fower
v Plant
- Estsebm inersiy Est.flgog realdgo- - o
T NP RE
P rov T
: - Al Wy | ine | tine
- i feetiilemet 1
Aress less han 1(meleaion e Fukushima Nuclear power pSill8)
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Rapid Mapping for the inundation areas around SENDAI
Within 48hrs

-PASCO carried out automatic change detection between pre- and ﬂ
post-disaster byusing TerraSAR-X images. -

-This allowed us to quicKy estimate the inundation areas around
SENDAI in the same day of data acquisition.

Pre-disaStelgeiata\zr 11'14.46 —=Rost:disaster data
D, 47 Earthquake v

Inundation map was made
in6 hours
after data acquisition.

©2012 Astrium Services/Infoterra GmbH, Distribution PAS!

Observed on Oct. 21, 2010 Observed on Mar. 13, 2011(JST)
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Affected area, Detection of floating objects and etc.
Within 72hrs

Est. affected area bytsunami Detection of floating objects Optical Images EROS-B

Northern part of Fukus hima Iwate-Sanriku Pacific Ocean Fukushima nuclear power plants
Around nuclear power plant Using TerraSAR-X Abovefirst plant
Using TerraSAR-X 10- Belowssecondplant ~ §"2ASCO

© PASCO CORPORATION 2012
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Emergency responses within 1week

© PASCO CORPORATION 2012
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Map of Flooded Areas for 500km

- Satellite images forinterpretation of flood areas March 12-18

Within 1week
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} (WorIdView-l.Z Hitachi Solutions
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» 61 scenes 19,76 4km?
Ots.Dae: Ma 12,13 and 14
Area: Aomai, lwate, Miyagi,
Fukushima, Ibaraki, Chiba

<Interpretation Criteria >
1.Flood water is visible.

Ve
ALOS [PRISM/AVNIR-2] JAXA

. > 44 scenes 215,600km?
[Obs.Dae: Mar 12,13 and 14
‘Area: Aomari, wate, Miyagi,
\\

2.Boundary offarmlands disappears.
3.Properties like howses are braken.

4.Color charges due to debris deposits are visble.
(Ths precedurewas devebped to esure accuracy andcansstercy of
intepretation)

Fukushima, Ibaraki, Chiba

( SPOT-5 Spotimage

RapidEye Panaxx

> 9scenes  32,400km?

Creating Maps

Obs.Dae: Marl2,18
Area: Aomori, wae, Miyagi,
Fukushima, Ibaraki, Chiba

B
o
c
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e
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S
o
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erep sio

Ll

seale poojy

)
_ | Calcuationof
flood area

SQU39S 6T JO 2101

4o uogedyRUSP|

(
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7

- > 40 scenes 237,160km?
Obs.Dae: Mar 12,13,14,15,16
Area: Aomari, wate, Miyagi, <g£?aft|gg Fggugts of
Fukushima, baraki Lo p
1. Overview Map
TerraSAR-X PASCO h § gf;:] g%g’ﬁd GrEES
> 40 scenes 60,000k m? : by municipalit
m Obs.Dae: Mar 13,14,15,16 y -
Area: Hokkaido, A omori, wat e, Mi yagi, % GIS polygon data (SHP, KML)

March 12

Fuk ushima, Ibar aki , Chi ba, Toky o, Ka nag afa,
Niigata , Naga no, Gunma, Yam anas hi

13 14

>>15 >>16 >1

>

© PASCO CORPORATION
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Continued Monitoring within 1month

-13 -
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Inundation Monitoring Using TerraSAR-X around SENDAI
Within 1month

Daily report update of inundated areas for Automatic change detection
Requested at Ministry of Land, Infrastructure, Transport and Tourism
Ten times Observation using TerraSAR-X between March 13 and April 4

Water—pumping effort

March 11 and 15

March13,15 and 16 Varch13 and 2 1
© PASCO CORPORATION 2012 rchlsan March13,24 and April 4 -~
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Recovery Support after about 1month

© PASCO CORPORATION 2012 -15 - pRh ~ag s
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High resolution Panoramic Oblique photos by helicopter
After 1month
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High resolution Panoramic Oblique photos by helicopter were useful for damage estimation
of houses, buildings ports, roads, liquefaction and propetties.

> ---r,q:-w ~

Road damage assessment by MMS
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After 1month

Detail road information was collected and analy zed
while driving vehicle with mobile mapping system

© PASCO CORPORATION 2012
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Detail topographic mapping by LIDAR

Around over 20km from the Fukus hima Nuclear Power Plant, Detail topographic surveycould be
done by airbor ne LiDAR.

s s Lol
| ERAEEE
5 SLWH ~

Vel MM 5 o i A
BE astimtm J?fl\;

R 11125000
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Satellite Stereo-Mapping with WorldView images
After 1month

Near the Fukushima first Nuclear Power Plant, Photogrametry or field survey was never per mitted.
Therefore, satellite stereo-mapping with WorldViewimages were applied.

© PASCO CORPORATION 2012
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Quick delivery by any means...

-Maps were hand-carried to the ministries and local &PASCO
governments in a short time.

-Maps has been published on PASCO’s web site Published on major News Papers
as free access [www.pasco.co.jp]. Asahi ,Y omiuri, Mainichi...

WEEXRK BETRIBEO
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Conclusions

B Utilization of Multi-source data

Data from satellites, airborne, helicopters and vehicles
were utilized to monitor the wide areas and in detail.

B GIS was essential for data interpretation.
B Urgent processing of data

Automatic change detection method was effective.
Aerial photos, field survey ensured the accuracy.

B Quick delivery

By any means; website, FTP and hand carry.Within a
few hours, or within a day.

© PASCO CORPORATION 2012 -21- 2
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PASCO is committed to provide
the dedicated services for the disaster monitoring

Thank you for your kind attention

World's Leading Geospatial Group
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