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Integration of Space and Society
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Digital Copy of “Real World

Only necessary

Real spatial information!
world
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What is Remote Sensing?



Earth Observation Satellite

Tools for Data Acquisition 500~600 km

Satellite Satellite Remote Senisng
T —
Airplane, Helicopter
few 100m ~ 6000m

Drone
few 10 ~ 200 m

Ground
Observation
Om
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Tools for Data Acquisition
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Earth Observation Satellite
© Masahiko Nagai

Ground Observation © masahiko Nagai 7



Tools for Data Acquisition

Observation Easy to

uickness Detail Reliabilit
Q Coverage SRS chabiity Understand

Weather Applicability
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the physical characteristics of an area by measuring its §
reflected and emitted radiation at a distance
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more than 50 x 50 km?
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What is Remote Sensing?

Remote Sensing

&

Something you want to know

"I f Vs
Find out Measure
* Water, snow, cloud * Size, distance
* Forests, urban * Area
* Crops * Biomass
* Minerals * Temperate

 Land-cover changes

© Masahiko Nagai
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Make
* Topographic map

* Feature map
* 3D model
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Disaster Monitoring by Satellite Remote Sensing

Satellite
Observation i\'t’

Value added Services
are necessary

Disasters

N

Data
Provision

Disaster Management Agencies

Space Agencies
End users
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Characteristics of Remote Sensing

Enables us to know the condition without visiting the area.
Enables to observe broad area at a time.

Enables us to know invisible information.

» @ ®

Enables to observe the area for a long period.



To know the condition without visiting the area

© International Disaster Charter

Fukushima Dai-ichi Nuclear Power Plant
Ohkuma, Fukushima Prefecture, Japan

141 TS0E

372810

14120

Post-Explosions
17 March, 2011
WorldView2 High-Res pan

“note scale bar approximate

Post-Explosions
19 March, 2011
GeoEye 1

*note scale bar approximate
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\ Fukushima
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Cartographic Information
Local Projection: Geographic N
Coordinate System
Datum: WGS84 w+e
s

Interpretation

The images show the damage to the
power plant from two different perspectives.
17 March image from overhead
19 March image shows oblique view from the West

Analysis by Rochester Institute of Technology

Framework

The products elaborated for this Rapid Mapping Activity are
realised to the best of our ability, within a very short time frame,
optimising the material available.

All geographic information has limitations due to the scale,
resolution, date and interpretation of the original source
materials. No liability concerning the content or the use thereof
is assumed by the producer.

Data Sources
Left Image: Shows plant damage imaged by
WorldView2 on 17 March 2011 at 01:54:47 hrs GMT.
Note damage to structures adjacent to reactor buildings.
© DigitalGlobe

Right Image: View from the West of Dai-ichi Plant from

GeoEye1 acquired on 19 March 2011 at 01:39:53 GMT.
© GeoEye

Map produced by Rochester Institute of Technology's

Digital Imaging and Remote Sensing Laboratory

as part of the International Charter Space and Major Disasters
22 March, 2011
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To observe broad area at a time

© Masahiko Nagai

4220000

4215000

4210000

4205000

4200000

! Sendai Airport

Tsunami Affected Areas

2011-Sendai, Japan

£

Data Source

Image 1:RADARSAT-2 Data and
Products © MacDONALD,

(Pre disaste image acquired on
March 26, 2006 and post disaster
image on March 12,2011)

All Right Reserved.

RADARSAT is official mark of the
Canadian Space Agency.

RGB image

R =2006/03/26

G =2011/03/12

B =2011/03/12

Image 2:

World View Multi Spectral image
acquired on 2011/03/12

© USGS

DETTWILER AND ASSOCIATES LTD,

Scale - 1:90,000
Map Projection: UTM zone 54N
Datum: WGS 84 "

0 1 2 4 A 6
| — |

Km

Legend

Inundated Area

From the image 1, Inundated
areas due to the Tsunami can
be seen in red color patches.
Approximately, it is equal to
71 sqkm area of extent.

Map produces at
Geoinformatics Center, AIT
on March 17, 2011.

http://Iwww.geoinfo.ait.ac.th/

@ @ =usts
() @ =UsGs

@&IC?
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To know invisible information

R L

:
I

R R

range
displacement

INSAR monitor fault Hector Mine earthquake Uplift and subsidence associated Landslide Deformations in
in 1999 (@ NASA) with a June 2007 earthquake Three Gorges Area
swarm on Kilauea Volcano (Tantianuparp et al., 2013)

(Zhong Lu, USGS., 2007)
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To observe the area for a long period

Baseline image: April 17, AVNIR-2

.. Sama City

Minami-Sema
City

March 14 March 19 April 5 \pril 10 Apri Apriil 20
25.902 [km?] 21.521 [km?] 13.943 [km?] 11.025 [km?] 5.847 Tkm?] 0.094 [km?]

@ JAXA
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summary

* [t is necessary to use complementally / mutually, ground

survey, Drone, airplane, and Satellite.

* It is very important to understand advantages of remote

sensing.



Type of Remote Sensing?



Optical Remote Sensing Thermal Remote Sensing Microwave Remote Sensing
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Strength of reflection Strength of Radiation

ation

soil Ground surface

Wavelength =~ water /%ater surfag
(Hm) 0.4 0.7 0.9 2 6 12
Ultraviolet = Visible ray Near Infrared Intermediate Infrared Thermal Infrared Microwave

ray

Infrared 53
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Optical Remote Sensing Thermal Remote Sensing Microwave Remote Sensing

‘.' 4 » i .
Pleiades ALOS-2
(True Color Image) (False Color Image) (Thermal Image) (SAR Image(Amplitude)) (SAR Image(Piw@se))
© Masahiko Nagai




Optical Remote Sensing

(True Color Image)

< Applications >
Landslide=Volcano
Flood*Tsunami
Building Damage
GRUS-1, PlanetScope
WorldView, Pleiades,

SPOT, Sentinel-2
ALOS-3

© Masahiko Nagai
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PIiades
(False Color Image)

< Applications >
Landslide
Volcano*Lava flow
Flood*Tsunami

GRUS-1, PlanetScope
WorldView, Pleiades,
SPOT, Sentinel-2
ALOS-3

Thermal Remote Sensing

ASTER
(Thermal Image)

< Applications >
Volcano

Forest Fire

City Fire

ASTER, MODIS,

Microwave Remote Sensing

ALOS-2

(SAR Image(Amplitude))

< Applications >
Flood * Tsunami
Landslide

ALOS-2, Sentinel-1
TerraSAR-X,
Rardarsat

ALOS-2
(SAR Image(Phase))

< Applications >
Land Deformation
Building Collapse
Liquefaction

ALOS-2, Sentinel-1
TerraSAR-X,
Rardarsat
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© Masahiko Nagai

(True Color Image)
Flood and landslide affected areas in Hiroshima, Japan
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Satellite image: Pleiades-1A / QO’
Information ~ Image date: 2018-07-09 SE.“.HE. wn SOES e
Image Copyright: Pleiades © CNES (2018) - Distribution: Airbus Defence and Space, all rights reserved. Map produced by Yamaguchi University
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4°58'0"S

5°0'0"S

(False Color Image)

80°36'0"W

Parales

80°36'0"W

80°34'0"W

80°34'0"W

4°58'0"S

5°0'0"S

Flood in Piura, Peru

80°50'0"W 80°25'0"W
3 . O« }35
o | [To)

80°50'0"W 80°25'0"W
Information:

The map shows area under water around San Rafael,
La Obrilla and Parales in Piura region, Peru.
The map is shown in false color composite.

Map accuracy is not validated.

Data Source:
SPOT-6 (c) CNES 2017, distribution Spot Image S. A.,
all rights reserved.

Date of acquisition: 4 April 2017

YAMAGUCHI
UNIVERSITY

Produced by Yamaguchi University, Japan
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© Masahiko Nagai

(SAR Image (Amplitude))

Detected water areas using ALOS-2/PALSAR-2 in Saga prefecture, Japan

33.200

33.150

ALOS-2 before flood (27 August 2019) ALOS-2 during flood (28 August 2019)
130.050 130.100 ] _ 130.050 _ ___130.100

33.150
33.150

130.050 o 130.100 | 130.050 T 130.100

N Image copyright © JAXA 4 e Q cr"' D
0 1 2 km [E—— Accuracy is not validated Aﬁﬂﬁ(\ )54*14 A( <y

[ Detected water areas Map produced by Yamaguchi University iy

J A
e tRTO TS
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0°0.000

-0°30.000"

-1°0.000

(SAR Image (Phase))

Earthquake displacement measured by ALOS-2 in Palu, Sulawesi, Indonesia

119°30.000" 120°0.000"

10 0 10 - 20 km
[ SS—
Map Information s
-12.cm. +12 cm.

Interferogram for earthquake displacement, ;
observed by ALOS-2 between 17 August and EET

12 October 2018. i J
Map Accuracy is not validated

Image: ALOS-2/PALSAR-2
Date: 2018/08/17, 2018/10/12
Copyright © JAXA, All rights reserved.

Scﬁcl Asia W &.r

iy

Map produced by Yamaguchi University

© M asa h | kO N a g a | 119°30.000" : 120°0.000" :

0°0.000"

-0°30.000

-1°0,000

Damaged area detected by ALOS-2 for M7.5 earthquake in Palu, Sulawesi, Indonesia

119°30.000

120°0.000"
LA

0°0.000"

-0°30.000

-1°0.000"

-1°30.000

119°30.000" ] ; 120°0.000°

120°30.000"

ShakeMaj
laal n | v | w | w3
b Bae eyl U A MRy Ty :

Map Information

-1 -+

Interferometric coherence change
Red color: Possible damaged areas
(including seasonal change)

Map Accuracy is not validated

Image: ALOS-2/PALSAR-2, ScanSAR

Date: 2018/07/10, 2018/08/21, 2018/10/02
Copyright © JAXA, All rights reserved.

Senlin.clll}sm W &E.’l‘

Map produced by Yamaguchi University

120°30.000"

0°0.000"

-0°30.000

-1°0.000"

-1°30.000
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summary

* There are several types of Remote sensing, Optical, Thermal,

and Microwave remote sensing.

* It is necessary to select the most suitable satellite depending

on type of disaster.



What is SAR?



What is SAR?

Synthetic  Aperture Radar
(SAR) is side looking radar
which utilizes fight path to
increase the antenna’s size
(aperture) and resolution in \
azimuth direction.

This system uses complicated

. - - ===
7’

data processing of multi- \ Higher
temporal signals and phase L azimuth
resolution

receiving from targets to

 /
\ /
\
\
. . \\
generate  high  resolution N

image. s

33
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Advantages and Disadvantage of SAR

Advantages:
e Observe both day and night
* Small dependence on atmospheric conditions
such as solar radiation, cloud cover
e Controllability of the emitted electromagnetic
radiation such as power, frequency,
polarization, radiation direction and etc.

Disadvantages:
* Black and white image
 Difficult to understand without understanding
principle of SAR

34
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Differences between Optical Data and SAR

Platform

Radiation

Spectrum

Frequency
Polarimetry
Interferometry
Acquisition time

Weather

Optical Sensor

Airborne/spaceborne

Reflected sunlight
Visible/infrared

Multi-frequency

N.A.
N.A.
Day time

Blocked by clouds

SAR
Airborne/spaceborne

Own radiation

Microwave
Single/Multi-frequency
Polarimetric phase
Polarimetric phase
Day/night

See through clouds









Flood Detection in Mabi, Kurashiki, Okayama, Japan

Information Legend of left image

Right image: Pleiades-1A - .
Date: 2018-07-09 Red color is possible to be flood area

Image Copyright: Pleiades © CNES (2018) - S
Distribution: Airbus Defence and Space, all rights reserved.
Left image: ALOS-2/PALSAR-2 (SM1 mode)

Color Composite: SV
Red band: Before disaster: 2018-04-14 at 15:05 (UTC) @ A{_:f/\
Green band: After disaster: 2018-07-07 at 15.05 (UTC) - Sentinel Asia
Blue band: After disaster: 2018-07-07 at 15.05 (UTC)

Image Copyright © Japan Aerospace Exploration Agency, all rights reserved. Map produced by Yamaguchi University

YAMAGUCHI
UNIVERSITY




summary

* SAR is very effective for disaster monitoring.

* SAR can penetrate clouds, collect during all- weather

conditions, and capture data day and night.

* Some of SAR data is freely available such as Sentinel-1.



How to get Satellite Data?



Sentinel Asia

® v < /]

Home - Sentinel Asia Web Site

SENTINEL

) Sentinel Asia

e

Emergency Observation| About News Activities

News

2021-10-144«=m
Typhoon KOMPASU in Vietnam on 14 October, 2021

2021-10-064«=m
Flood, Landslide and Storm in Vietnam on 6 October, 2021

2021-09-304=m
September 2021 News from Sentinel Asia Project Office

2021-10-01
Tropical Storm Dianmu Flood in Thailand on 1 October, 2021

2021-09-13

@ sentinel-asia.org

Meetings Publications E-Learning

/};E'f/\ Sentinel Asia
“~  @Sentinel_Asia

September 2021 Newsletter from
Sentinel Asia Project Office is now
available on the Sentinel Asia website
(link to pdf file): sentinel-
asia.org/sanews/2021/sa...

O b Oct 1, 2021

Af A Sentinel Asia
"~ @Sentinel_Asia

Tropical Storm "Dian Mu" caused heavy
rain in Thailand and its northern part
suffers from flood. GISTDA requested
@Sentinel_Asia to observe the
damages by rain for a coming month of

sl Scntinel Asia
AR—yY%740—

Links

AUUNNATSHMNAAS UGS (dn)

https://sentinel-asia.org

41



Sentinel Asia

* Sentinel Asia is a voluntary initiative between space
agencies and disaster management agencies to apply Remote
Sensing and Web-GIS technologies to assist disaster
management in the Asia-Pacific region.

* Sentinel Asia aims to:
v Improve safety in society by ICT and space technology

v Improve speed and accuracy of disaster preparedness and
early warning

v' Minimize the number of victims and social/economic losses.

42



Framework of Sentinel Asia

Disaster Reduction
Community

Space Community

APRSAF

Satellite Image
Promotion of Utilization
Capacity Building

ADRC
SENTINEL ASIA Member Countries

(31 member countries)

Disaster Information
Utilization (User)

S

Joint Project Team (JPT)

International Community

UNESCAP, UNOOSA Univers Ity
ASEAN, AIT and
International Disaster Charter I\/l e m b e r
etc.

. . International Cooperation
© Sentinel Asia



Member of Sentinel Asia

» Sentinel Asia organizes Joint Project Team (JPT), and JPT consists of 111 organizations
including 94 agencies from 28 countries/region and 17 international organizations.

(as of November 2019)

* JAXA is the secretariat of JPT. Member Countries <,

3
oy

* Also, Sentinel Asia cooperates with B o e e
ADRC and their members closely, Crgn Tz - pSts 2oe

. . s Umemmn: -y
and they are also member of Sentinel Asia _m L “n””;[gw s
as well. (e o

_:' ’.. Y B
e N Bhutan o = Dy
§ : | el
B A o)
> 'f-‘ ; . e ! [ EBA -
el , Yy n X Papla
o . :-’ \ |'l.. ,
. oA h
'.‘ e F \ ]
LAdyisor Countries JET :

Ty
2, . }
Australla Switzerland  New Zealand France usa - 7
=

members aaRELL.EEE . REE MRS EEREELS

© Sentinel Asia



Member of Sentinel Asia

Currently Sentinel Asia has 111 JPT members.

( 94 organizations from 28 countries/regions and 17 international organizations )

1| Armenia | 1 [Ministry of Emergency Situation (MES)
2 |CSIRO Office of Space Science and Applications (COSSA)
2 | Australia | 3 |Geoscience Australia (GA)
4 |Bureau of Meteorology (BOM)
3 |Bangladesh| 5 |Bangladesh Space Research and remote Sensing Organization (SPARRSO)
6 [Department of Disaster Management, Ministry of Home and Cultural Affairs
7 |National Land Commission
4 Bhutan 8 [Sherubtse College, Royal University of Bhutan
9 |Department of Geology and Mines (DGM)
10 [Ministry of Works and Human Settlement (MoWHS)
5 Brunei 11 |Survey Department (SD), Ministry of Development O
6 | cCambodia 12 |Ministry of Land Management, Urban Planning and Construction
13 |National Committee for Disaster Management (NCDM)

https://sentinel-asia.org/jptmember/IPTMember.html
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DPN (Data Provider Node)

Sentinel Asia Constellation contributing to Emergency Observation

GISTDA
THEOS

JAXA ALOS-2

ISRO IRS

Sentinel Asia o\ O
. *  KARI
Constellation KOMPSAT-1

FORMOSAT-3

vAST Q5
VNREDSAT-1 4@

MBRSC
© Sentinel Asia Dubai-SAT 2
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Disaster Cycle

Disaster

Strike

Mitigation/Preparedness Pha

- Capacity Building

- Success Story

- Pre-disaster Monitoring
- Working Group

© Masahiko Nagai

e

Recovery Support

Response Phase

Emergency Observation
ata Analysis

47



Concept of Sentinel Asia

Infurmatmn delwerlng Information/data
to personal terminals Monitoring transmission
Pre-disaster Just after disaster Post-disaster
Mitigation: Response: Recovery:
Community education Emergency observation Monitoring
Preparedness:

Hazard map

Early warning system . Disast rlnf:_:_:rmatinn

- W -.q"’
-
P {

Information sharmg |
(Web-GIS)
Human network
Capacity Building, Outreach
© Sentinel Asia




Type of Disaster (2007 — 2018)

Others, 15

Oil spill, 3
Cyclone, 13 P |

Volcano, 14
ForestFire, 7

Typhoon, 23 \

La ndslide, EI]V

Earthguake, 38 _— -

© Sentinel Asia

Flood, 156

Number of Activations

6 6
4
3 3
1 1 1
0 0
Q QA & Q N ¢ » S & ) & &
\’bo\)/b <<®®(b leé’ ¥ Q’b \\)Q ¥ V&? %?J\,@&o oée><> $04®(§ Qq,oe((p
Number of Monthly Activation
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Bhutan Glacier Lake Breach Flood

SENTINEL

Y74\ Sentinel Asia

“ann

2019-06-20

Bhutan Glacier Lake Breach Flood

| Emergency Obs. Request Information

5] Bhutan_Thorthormi-Glacial lake P Disaster Type: Flash flood

ig=

ra
La

Country: Bhutan

Occurrence Date (UTC). 20 June, 2019
Chomolhari

\J’Tk‘“gp\h Kang
Kang

SA activation Date(UTC): 22 June, 2019
Reqguester: Ministry of Home and Cultural Affairs - Bhutan (MOHCA)
National Center for Hydrology and Meterology (NCHM)

Escalation to the International Charter: No

GLIDE Number:
+

Google M.y Maps

HE7—% ©2021  FIAMRK_ 10 km £—R—K ¥a—kAvhk

| Disaster Situation

One (Thorthormi-Lake) of four potential dangerous lakes in the head waters of Phochu under the Punatsangchu is partially bridged 20th June night. We hope to observe because of detection of an advance
warning of hazardous situation (Glacier Lake Outburst Flood).
[News: Kuensel Online] http://www.kuenselonline.com/experts-to-visit-thorthormi-today/

https://sentinel-asia.org/EOQ/2019/article20190620BT.html
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Bhutan Glacier Lake Breach Flood

2019-06-29 2019-06-12 2019-06-26
Resourcesat-2A LISS IV ALOS-2 PALSAR-2, ALOS-2 PALSAR-2,

FMX data as observed on P155F550, A, 39.3, P155F550, A, 39.3,

Jun 29, 2019 12 June, 2019 26 June, 2019

| &, DOWNLOAD | | @ VIEW | o4, DOWNLOAD | | @ view | I &, DOWNLOAD I | @, VIEW |

GISTDA

2019-06-29 2019-06-29 2019-06-29 2019-06-29 2019-06-29 2019-06-29

SCENET1L1AP SCENETTL1AP SCENETTL1AP SCENET1L1AM SCENET1L1AM SCENET1L1AM
2019/06/29 04:45:14.8 2019/06/29 04:45:11.4 2019/06/29 04:45:08.0 2019/06/29 04:45:13.1 2019/06/29 04:45:10.6 2019/06/29 04:45:13.1
0234-0294 0 0234-0294 0 0234-0293 0 0234-0294 1179 0234-02940 0234-0294 1179

| &, DOWNLOAD | I @ ViEw | | &, DOWNLOAD | I @ ViEw | | &, DOWNLOAD l | @ VIEw I | &, DOWNLOAD | | @ VIEw I | &, DOWNLOAD | l @ VIEw I | &, DOWNLOAD | | @ viEw I

© Sentinel Asia

https://sentinel-asia.org/EOQ/2019/article20190620BT.html
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USGS Earth Explorer

Data: Aerial Imagery, AVHRR, CEOD Legacy, Commercial Satellites, Declassified
Data, Digital Elevation, Digital Line Graphs, Digital Maps, EQ-1, Global Fiducials,
HCMM, ISERV, Land Cover, Landsat, NASA LPDAAC collections, Radar, Sentinel, UAS,

Vegetation Monitoring, ISRO resourcesat
https://earthexplorer.usgs.gov/

SN
1. Enler Search Critena —
T2 fat0w yOur SarCh 809a hpe In an 80dress of place

AT, $040¢ COMINSNNS O CACA Te Map 10 Cefine yOur

S00TN ared (1or advanced map 1000, view T el
AOOrONIAtON | ANGOr ChOCEE & 3800 TaNDe.

===
| o | o |
m Presetred Aes
,L'- i nra
© No coordnates s
[ Use ey | A oot | Gl G |
m Serns Cpmore
kT
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https://earthexplorer.usgs.gov/

Copernicus Open Access Hub

Data: Sentinel-1, Sentinel-2, Sentinel-3

https://scihub.copernicus.eu/dhus/

\

O 0P/ sclub coperms: » rm =%, | “

. Cild SCRRID.COPRrNICUS.oU ~w i ® ©

OPEeImiCUs Copernicus Open Access Hub

t - 4 b v ! oy "y otris
A Advanced Search Cear - 4 . fialent -9
s rariag :
- i e
e - o ” v
» Sort By: Ingestion Date v * vor ® ROR o v
o Nernmy o
S| S . ‘ ‘e .
& TPt L el
» Order By: Dexcending v o Letonin v e -508 ‘"
CateR . ik < ' - o 4
*x 2 el Lltele . . »
» Sening period From = to: = Py 2 o, *
Deamark D | * - o - TR "a v 5
Litheania ™ 22 X . o it
14 3 ° Vianto » v o o
» Ingestion period From: 5 to: = 1 Kimi & s " S B & o
. o Delates e Al " e ° o . i
O  Mussion: Sentinel-1 : IR Roriande = -8, petaad O ket Ll Verona .' gy i, s= )
Seoide Cutmany SWmitan @ o o ."‘.. > 4 . , o e » i d
- ole ’ 9 e e g
Catelite Patior Procuct Type t Werkaser| Crecs Reputine ® MY o Vkrates  Srann A g
. Woran Vs Slevakin iy ue e
. B v » . ° Sl
9 l ne Avitria  Weesgary o Malders & o EUNC: Py Karahhatan
< L TN
» Mo Y Namanie s
o ToF Cremtrd Syiyesda tyvarg
e, % Yo avvoss . L4
Polarisation Sengor Mode o b R T 7 St T - A ey i AL |
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https://scihub.copernicus.eu/dhus/

NASA Earth Data

Platforms: AIRCRAFT, ALOS, Aqua, ERS-1, ERS-2, GEOS-8, JERS-1, Landsat-5, Landsat-7,
Landsat-8, RADARSAT-1, Sentinel-1A, Sentinel-1B, Sentinel-2, Terra, GCOM-W1, NASA ER-
2, NOAA(11-19), TRMM, etc.

Data related to agriculture, atmosphere, biological classification, biosphere, climate
indicators, cryosphere, hydrosphere, land surface, oceans, terrestrial hydrosphere, etc.

https://search.earthdata.nasa.gov 54



https://search.earthdata.nasa.gov/

NASA WORLDVIEW

Platforms: MODIS/Terra, MODIS/Aqua, Landsat, GCOM-W1/AMSR2, SMAP, Sentinel-1, MERRA-2, etc.

Data related to
* Hazard and disaster including air quality, ash plumes, drought, storms, fires, floods, shipping, etc.
* Science Disciplines including atmosphere, biosphere, cryosphere, human dimension, land
surface, oceans, spectral/engineering, terrestrial hydrosphere, etc.

https://worldview.earthdata.nasa.gov/
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https://worldview.earthdata.nasa.gov/

summary

* Sentinel Asia is very effective activates to acquire satellite

images by international cooperation.

* Satellite data is freely available. But, it is difficult to request

newly observation.
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Al Technology for Remote Sensing Data

Over 10000 Polygons of the buildings has been utilized in the
program as the training data to identify the classifiers for the
buildings
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Aerial photo before disaster
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Application for Disaster



Possible flooded areas using Sentinel 1 in Saitama prefecture, Japan
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Oil leaking and flooding areas, observed by KOMPSAT-5, Saga prefecture, Japan
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© Asahi Shinbun
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UgGS ShakeMap
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Sentinel-2
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Detected water areas using ALOS-2/PALSAR-2 in Nagano prefecture, Japan
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Possible flooded area using CBERS- 4 in Oosato- cho,Miyagi prefecture,Japan
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Fire Vulnerability by Remote Sensing in Myanmar

 Fire, the most frequent disaster of
Myanmar as on average, approximately
900 cases are reported every year

71 % of annual damages and loss

* Amount of damage and loss due to fire is
approximately

1 billion kyats (about 1,000,000 USD)
(Hazard Profile, 2009).

Image Source : Myanmar Fire Service Department



Fire Vulnerability by Remote Sensing in Myanmar

* based on the observation to the past fire incidences, the frequency of the incidences was varied all the time along with the changes of temperature

and precipitation

* vulnerable area can be dynamically changed in the study area as of the monthly weather changes occurred

* the monthly and dynamic result maps for urban fire vulnerability can be generated for the study area

Weather

Map of assessing
the urban fire vulnerability = (0.14 x Weather) +

Dec

sept] | |1
Aug| |
Jul |
Jun
May| -
Apr| .
Mar |
Feb |

© Masahiko Nagai

Housing Factors

P Map of Interpolated Weather Condition in Janurary ]

Yangon East District, Myanmar

Map of Assessing Urban Fire Vulnerability
with respect to the Housing Factors
for East District of Yangon Region, Myanmar

(0.33 x Housing Factors) +

(0.52 x Building Density)

Building Density

Map of Building Density in
Yangon East District, Myanmar
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Fire Vulnerability by Remote Sensing in Myanmar
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Earthquake in Kumamoto, Japan
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. . - High: 11.8 cm
Line-of-sight

~ Low - -11.8 cm

Detection of Surface Ruptures

Satellite

Surface ruptures source:
Geospatial Information
Authority of Japan (GSI)
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Detection of Liquefactions
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Landslide in Ohita, Japan

Landslide detection

Input: ALOS-2 images, before and after events (level 1.5)
Analysis: color composite
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Heavy Rain (5% to 6% July, 2017) in Kyushu, Activity in Yamaguchi University

7th July 12:53 Observation by ALOS-2

l

7t July

7th July

7th July 20:00 Data Analysis Completed
Close collaboration with Local Government

7t July 23:00 Validation Completed, Provide to Local Government
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Single look complex (SLC) Level 1.1

— multi-look image level 1.5

— Ortho Rectify Level 2.1

— Data Analysis, Color Composite Image
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summary

Enables us to know the condition without visiting the area.
Enables to observe broad area at a time.

Enables us to know invisible information.

» @ ®

Enables to observe the area for a long period.
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