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UN International Strategy for Disaster Reduction
(UNISDR)

Sendai Framework for
Disaster Risk Reduction 2015 — 2030.

Action Item for Global and Regional Levels(Article-25)

(a) To strengthen disaster risk modelling, , mapping,
and multi-hazard early warning systems.

(b) To promote and enhance, through international cooperation,
access to and use of non-sensitive data and information, as
appropriate, communications and geospatial and space-
based technologies;



Data Provider Node (DPN)

ISRO
RESOURCESAT-2, OCEANSAT-2/0CM
IMS-1, CARTOSAT-1&2, RISAT-1

-

Sentinel Asia
Collaboration

KIBO HDTV-EF

KARI
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(08/2016 decomissioned )i
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Activation Flow for SA and Charter
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Sentinel Asia Recent Activations

Emergency Obs. ID EOccumence Daleg Country

Disaster Type = Product  WEB-GIS = Detail = Disaster Inf. - Status

ERSPCAQC0001 12/Feb/2018 Tonga Tropical cyclone i % i Q link ADRC Active
ERERDMO00002 10/Feb/2018 Korea Earthquake % Q link ADRC Active
ERNARLIO00021 07/Feb/2018 Taiwan Earthquake % Q link ADRC Active
ERPGNDO0OO0OO1 05/JdJan/2018 Papua New Gu Volcano eruption % Q link ADRC Active
ERPHVS000020 15/Jan/2018  Philippines  Volcano eruption % Q link ADRC Active
ERVNMRO00003 25/Dec/2017 Vietnam Flood % Q link ADRC Active
ERINSRO00044 02/Dec/2017 India Others % Q link ADRC Active
ERIDLPO0OC042 21/Nov/2017 Indonesia  Volcano eruption % Q link ADRC Active
ERVNMNOO0047 19/Now/2017 Vietnam Flood % Q link ADRC Active
ERKRDMO00001 15/Nov/2017 Korea Earthquake % Q link ADRC Active




Tropical Cyclone Gita, Tonga
12 February, 2018(activation)
Taken on 14/Feb/2018 at 12:09(UTC)

State of Emergency was
declared by the Prime
Minister of Tonga effective 12
Feb. until 12 March 2018. This
is in response to the threat
posed by Tropical Cyclone Gita
to Tonga.




Kadovar Island Volcanic Eruption, Papua New Guinea ¥ / Aﬁff\

Volcano b S o

ALOS-2, 6 Sep 2017 ALOS-2, 10 Jan 2018

Map Information
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o | —
/ Kilometers
MAP SCALE 1:12,500 at A1 PRINT
N Coordinate System: GCS WGS 84
Datum: D WGS 84
Unit: Degree

Satellite images:

Pre-eruption: ALOS-2, 6 September 2017
Post-eruption : ALOS-2, 10 and 24 January 2018
TEITESAR—X, 23 Jan 2018 ALOS—2. 24 Jan 2018 TerraSAR-X, 23 January 2018

Copyright : @ JAXA (2017/2018) -
TerraSAR-X/TanDEM-X © DLR &.V. 2018,
Distribution Airbus DS Geo GmbH - All rights reserved.

Service Layer Credits: Sources: Esri, HERE, DeLorme,
Intermap, increment P Carp., GEBCO, USGS, FAO,

Adormant volcano in Kadovar Island, Papua New Guinea
{PNG) was began to erupt on 5 January 2018

The eruption made the government of PNG had to
evacuate around 2000 people to the main island.
Based on several time-series images provided by

the International Charter "Space and Major Disasters",
a new vent possibly appeared in the eastern part of the
island. As of 26 January, the Rabaul Volcanology
Observatory has indicated that the situation en Kadovar
remained dynamic but has settled into a reasonable
stable situation with continued steady emission of ash,
gas and lava.

Map product made by GeclInformaties Center -

Asian |nstitute of Technology, Thailand

Disclaimer: The accuracy of this product is not vafidated.

Data provider:

S &

On Friday 5 January 2018, one of the volcanic erupted and forced for the evacuation of 691 inhabitants from the island.
Livelihood of many people were affected. The displaced people are now relocated to an island 13 km away from the
volcano. The Government of Papau New Guinea is now planning for permanent resettlement of the displaced people
with other people from the nearby islands.



Interferogram and Co-seismic Displacement in Mt. Agung, Indonesia
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Data Sources

| Galalide image:

| Pre-disaster: Senfnel-1 {Desc}, 27 Dctober 2017

| Post-disester : Sentinal-1 (Desc ). 20 Nevember 2007
Copyright | © ESA [2017) - All rights resamnved,

| cis data
| Adminsstratve boundary & BIG, 2017

| Bervica Layer Cradils;, @ OpanStractbag (and)
| comribulons, CC-BY-8A
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Coherence Change Detection of Pre- and Post-Eruption of Mt. Agung, Indonesia ‘ ‘ Aﬁ’/l(\

Volcano “ae
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MAP SCALE 1:50,000 at A1 PRINT
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Datum: D WGS 84
Unit: Degree

il
A Mt Agung | | District Boundary

Coherence value

1 0
Data Sources

Satellite image:

Pre-eruption: Sentinel-1 (Desc.),

5and 17 November 2017

Post-eruption : Sentinel-1 {Desc.),

17 and 29 November 2017

Copyright : © ESA (2017) - All rights reserved.

GIS data:

Administrative boundary @ BIG, 2017

Service Layer Credits: Sources: Esri, HERE, DeLorme,
Intermap, increment P Corp., GEBCO, USGS, FAQ,

Description 0

There are areas with significant changes of coherence,
(1) surrounding the crater, (2) NNE part of the crater.

In surrounding the crater, the coherence value is
decreased due to volcanic ash or lava deposit.

In NNE part, scarce vegetation in the area became more
open, which increased the coherence value.

Map product made by GIC-AIT (v1.0).
Disclaimer: The accuracy of this product is not validated.

Data provider:

esa




Value Added Product(VAP)
Flood on Nov.04, 2017 in Binh Dinh Prov., Vietham

FLOODING IN BINH DINH PROVINCE, VIETNAM @J. /Ef;'ﬁ'f\

As observed by ALOS-2 image on 7 November 2017

i 7
Map Information i
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Satellite image:
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GIS data:
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This map shows Flood Prooy Map showing areas

Fkaly Nlooded in Binh Dinh Provines, especialy in

An Mhon, Tuy Phisac. Tey Son, Phu Cat and Than Pho
district, Mate that the fleogeater may alsa include

wiaber in paddy area

Map produst made by GIC-A41T {1 )
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Development of Platform for
data and information sharing
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Emergency Response Data Viewer - Sri Lanka Floods 2017

Death and Loss Satellite images River water levels Contributors

Sri Lanka Floods 2017

Upload your photos - Sri Lanka Floods 2017

Developed for Disaster Management Center - Sri Lanka by Geoinformatics Center- Asian

Institute of Technology

Image Source

Disaster Management Center




Satellite Data View

Emergency Response Data Viewer - Sri Lanka Floods 2017

Flood extent Photo gallery Death and Loss S t 5 River water levels Contributors

- 28 May 2017 (True colour)

- 28 May 2017 (False colour)

Terra3AR-X - 28 May 2
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Sentinel-2(OPT, ESA, free)

Emergency Response Data Viewer - Sri Lanka Floods 2017

Flood extent Photo gallery Death and Loss

River water levels ‘Contributors

7 (True colour)
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Sentinel-2 Data(OPT, ESA, free)

Emergency Response Data Viewer - Sri Lanka Floods 2017

Flood extent Photo gallery Death and Loss River water levels Contributors

BEL-Tv—
Sentinel 2-28 May 2017 (Trus colour)
Sentinel 2 - 28 May 2017 (False colour)
TerraSAR-X - 28 May 2017
RADARSAT - 29 May 2017

ALOS-2 - 30 May 2017
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TerraSAR-X(SAR, DLR) via Charter

Emergency Response Data Viewer - Sri Lanka Floods 2017

Flood extent Photo gallery Death and Loss River water levels Contributors
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Sentingl 2 - 28 May 2017 (True colour)
Sentinel 2 - 28 May 2017 (False colour)
F || TerraSAR-X - 28 May 2017
RADARSAT - 29 May 2017

ALOS-2 - 30 May 2017
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RADARSAT(SAR, CSA) via Charter

Emergency Response Data Viewer - Sri Lanka Floods 2017

Flood extent Photo gallery Death and Loss S r s River water levels Contributors

- 28 May 2017 (True colour)
- 28 May 2017 (False colour)
| TerraSAR-X - 28 May

RADARSAT - 29 May 2017

795356361




ALOS-2(SAR, JAXA)

Emergency Response Data Viewer - Sri Lanka Floods 2017

Flood extent Photo gallery Death and Loss : | i River water levels Contributors

fay 2017 (True colour)

2 -28 May 2017 (False colour)

TerraSAR-X - 28 May 2017

RADARSAT - 29 May 2017

ALOS-2 - 30 May 2017




Emergency Response Data Viewer - Sri Lanka Floods 2017

Photo gallery

Death and Loss

Satellite images River water levels
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VAP available with
KML, PNG, PDF, JPG format

LA V=50 IF

Images Data

Tiles

View in Google Earth
KML

PNG

PDF

JPEG




Flood map on Google Earth by KML data
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VAP on Google Earth
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Disaster Statistics

)Z [} AIT Campus Network X Y M "01JAXA" (3) - shiro.0 X ye Emergency Response X Y %
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Emergency Response Data Viewer - Sri Lanka Floods 2017

Flood extent Photo gallery Satellite images River water levels Contributors
Deaths (Source: DMC - 31/05/2017)

PowERED Y

ot W esri
Affected People (Source: DMC - 31/05/2017) @‘
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Hydrological Data by Irrigation Dpt.
Mapped

Emergency Response Data Viewer - Sri Lanka Floods 2017

Flood extent Photo gallery Death and Loss Satellite images

Recorded date: 30 May 2017 06:00am ==re
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Filed Photos uploaded by local people and shared

Emergency Response Data Viewer - Sri Lanka Floods 2017

Death and Loss Satellite images River water levels Contributors
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Filed Photos uploaded by local people and shared

Emergency Response Data Viewer - Sri Lanka Floods 2017

Geoinformatics Center [ W &

Death and Loss Satellite images River water levels Contributors
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Filed Photos uploaded by local people and shared

Emergency Response Data Viewer - Sri Lanka Floods 2017 Geoinformatics Center 1 W & (‘

Flood extent - Death and Loss Satellite images River water levels Contributors
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Filed Photos uploaded by local people and shared
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Challenges in Sentinel Asia

* Government official framework for emergency
response is necessary to utilize the VAP
efficiently.

* Quick response is more important than
accuracy for many cases. Timeline to generate
and deliver the VAP should be clear.

e Early warning is expected in the framework of
Sentinel Asia Step-3.



Sentinel Asia

Before-disaster
Mitigation:

Community educatia
Preparedness:

Hazard map
Early warning syste

formation Application

After disaster
amage
Assessment

overy:
itoring

(Web-GIS)

Huma =tWork
Capacity Building, Outreach




Lessons from Japan
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JAXA’s Responsibility for Emergency Response in Japn
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Timeline for Data(VAP) providing
case-A

9:50 Observation request

12:38 Observation

15:22 Providing output of rapid analysis
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Rapid analysis mapping
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Manual Interpretation
of flood map
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Rapid Mapping and Early Warning
Systems

The proposition:

EARLY WARNING SYSTEM INFORMATION CAN HELP TO REDUCE THE TIME LAG
BETWEEN AN EVENT AND DATA ACQUISITION

@ OPERATIONAL WORKFLOW
= |

Wam) pement
'L.q

|
|

{ Early Warning Service

ot
-

¥ EWALERT
Satcih’te data request ( Satellite Tasking Entity J
Satellite Operators

Value Adding Provider ]

Satellite data delivery g, EMERGENCY

User
communities

v They can activate or not the RM Service

v Satellite acquisition timeliness




Rapid Mapping and Early Warning
Systems , ESA and France

i —

@ PRE-TASKING SUCCESS STORY

ergency 22:10
17:40 2nd Available
R-2 acquisition Post event Ma 12:00
17:40 P :

. - .
13:03 Sentinel-1 34 Available

EFAS alert acquisition 16:45 21;:.[5 Post event
1*t Available Map

Copernicus
Activation EMSR165 gcosteventiviap

1 June
First available map using
EFAS early warning:
08:50 * 2:45 hours after the

14:45 17:10 R-2 receiving data service activations
Satellite data request New standard per standard REACT
to REACT due to EFAS request to REACT Tasking order Second available map using
early warning after Activation Sentinel-1 from Archive:
¢ 5:25 hours after the
18:30 service activations

Receiving post
dataset due to
EFAS early
warning

Third available map using

Standard Tasking Mode:

¢ 19:15 hours after the
service activations

18:40
Receiving post ) 7\
dataset Opﬁ@ﬁ% - = Commasion

Sentinel-1




Available Data from JAXA, etc. for

Disaster Monitoring and Early Warning

Precipitation(GSMAP)

Nimbus, SST(Himawari)

Flood Extent(ALOS-2, other SAR data)
Land Deformation(ALOS-2/InSAR analysis)
Damage Assessment(OPT VHR Sat. Data)
Wildfire(Himawari, MODIS)
Vegetation(MODIS, GCOM-C)

Air Pollution(MODIS, Himawari)



JAXA’s Satellite for Earth Observation

Himawari-8
(2014-)

GCOM-W1
(2013-)

GPM ALOS-2
(2014-) (2014-)

+ Other Satellites

MODES / Ocsan and
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Assessment Sources for “Asia Rice”"(GEOGLAM)

« “Current Condition” and “Anomaly” information
« Twice a month(every 15 days).

Satellite Data

Spatial Data Period Satellite Data
FELE LSS Hritz vl Resolution (anomaly calc.) Source (iﬁtlt';::)
GSMaP
- Cumulative 2002- (GCOM-W1,
Precipitation (15-day) 10 km (2009-2014) |GPM, Himawari
etc.)
Solar Radiation 15-day Average 5 km (2058?2761 4 |MopIs GCOM-C
Land Surface 2002-
Temperature 15-day Average 5km (2009-2014) MODIS GCOM-C
Soil Moisture 15-day Average 50 km (2058?2261 4) |AMSR-E, AMSR-2
15th /31[30]th day 2003-
Drought Index of month 10 km (2009-2014) GSMaP, MTSAT
. 15th /31[30]th day 2009- _
Vegetation Index of month 5 km (2009-2014) MODIS GCOM-C
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L. o A
4 g -
,z: 'h-.

*2015 10‘20 00 00 00 9\' T'JTC MVK Rmnfdunesuap IRlImage, JEMETSA\WN@ Backg

GSMaP (Global) observed Hurricane Patricia and Olaf, and Typhoon Champi: 20-24 Oct. 2015, hourly animation

e Rapidly changing precipitation phenomena need frequent observations.

e Global rainfall map merging GPM Core Observatory, polar orbiting microwave
radiometer/sounders, and geostationary infrared radiometers.

JAXA Global Rainfall Watch (4-hr delay) : http://sharaku.eorc.jaxa.jp/GSMaP
JAXA Realtime Rainfall Watch (Himawari-area): http://sharaku.eorc.jaxa.jp/GSMaP_NOW
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User Guide

JAXA Himawari Monitor '
P-Tree System L
Last Update: 08 Nov 2017 00:52:35 UTC
Date: 2017 |/ 11|/ 8 ~ v|: 2029 | wic + | IEEEER
[ iday | thour | -t0min | Latest mage ] +iomin | +thour
= ~ . - _ _ 5
Layer Menu 4 E| : i ey ia i & ; ] : RGE (Himavean)
~ ’ X ¥ o + L < . -
Overlay: F : i o Layer Opacity Control
Coastline (1:50m) |
( Coastline (1-10m)
Latitude/l ongitude
Major River

JAXA Products:

Sea Surface Temperature

Sea Surface Temperature
(Night Mode]

Aerosol Optical Thickness ‘
Short Wave Radiation

Chlorophyll-a
i : - Nov/01/17 Due to the system
Wild Fire ; - = T " . L . maintenance, all services of
Ay i . ’ 3 wa & the JAXA Himawari Monitor
i (Web, FTP, and user
Photovoltaic Power Shlin i

Cloud Optical Thickness

‘ Nov. 15, 2017,

L 0:00 - 7:00(UTI
The products during this
period will be uploaded after
the processing is completed.

Apr/19/°17 . Due to the machine trouble
on April 18, Some Himawari

“§a
e £

{BGBJAXA/EORC | Goastline:i=

® What's New g Contact Us




Himawari-8/9 Data Size

e oars e Liese__re e oot [l ___

Full 3 22000x22000 923MB 923MB 2.3G/10min
1,2,4 1 11000x11000 230MB 690MB 13.8G/hr
5-16(12) 2 5500x5500 57MB 684MB 331G/day

120T/year

Japan 3 6000x4800 55MB 137MB/10min
1,2,4 822MB/hr
5-16(12) 19GB/day

» Satellite Data is becoming huge.
* Difficult to deliver the raw data to local users individually.
* Cloud Service is expected.



http://www.diasjp.net/en/

Aé Data Integration and Analysis System Program Home Abhout Data & Apps Themes Results News

DIAS Data and Applications
DIAS provides various applications for earth observation data analysis
to contribute to the advancement of weather forecasting research

and disaster-prevention measures. Learn mare

Themes

° Climate/Weather ° Water Urban ° Disaster Risk
Management
° Agriculture ° Biodiversity o Health ° Energy

News Testimonials [ < |- ]
6 New paper published: Design and Implementation of a Training
: ‘ o 6 . . -
Course on Big Data Use in Water Management We have enlered Lhe period of Big Dala, which recognizes Lhe
= imporlance of dala as evidence. Our construclion of dalabases for

New pape

esign and Implementation of a Training Course on Big Data Use in Water Earth observalions goes back over 30 3

vears. The lime has come [or L

Management was published in the Data Science Journal. This paper discusses the lesson Lrue value ol Lhese observalions Lo Lri cial innovalion.

earned from ou

New paper published: DIAS Contributing to Climate Change Analysis u Kit
‘ll'l(l ”i‘s"lﬂ(‘l' Ri\]{ [{Cilll[‘t[[]]l Professar, Institute of Industrial Science, The University of Tokyo; Director General, National
a i

nstitute of Informatics




Conclusion

* Framework/Action Plan are necessary between
agencies in a situation of disaster emergent
response.

 Remote Sensing and GIS application are useful
not only for Disaster Monitoring but also Early
Warning Systemes.

* More frequent disaster monitoring may be
possible by international collaboration with
space agencies in the world.



