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JAXA provides;

®Disaster observation data
*Emergency observation data
*Disaster maps

®Satellite geographical information
(including training)

®Know-how on image analysis




___‘Stat_u_s of ALFZ Ut

ALOS-2 has SAR sensor which has following characteristics.
@ imaging at night and under bad weather condition

@ imaging repeatedly
@ imaging the wide area
@ detecting crutial deformation of some centimeter

. Phase of Disaster . Status of I
No. Category Application Cycle Main user Utilization Examples of Utilization
Volcano Monitoring of Crustal movement of |Disaster Response AELI0
1 . . - . s JMA, GSI Operational Sakurajima
Disaster active volcanos Precaution L .
Nishinoshima
2 Area Det.ectlon of ash fall and Disaster Response |MLIT Demonstration |Kuchinoerabushima
pyroclastic flow
3 Monitoring of lava dome and crater Precaution JMA. GSI Demonstration Stalfur'ajlma
change Kirishima
Earthquake Evaluation of Crustal movement . , Kumamoto (Apr. 2016)
4 Disaster after earthquake Dleesicr Romseee ek Ofpratizme] Hokkaido (Sep. 2018)
5 Damagela evaluation of bulding Disaster Response Cabinet Office, Researh
collapsion Local governments
6 Detection of Landslides — (Ref toStorm/Flood Disaster )
7 Detection of Flood — (Ref toStorm/Flood Disaster )
Kumamoto (Apr. 2016)
Storm/Flood |Detection of Landslides and . MLIT, . V21963 8 0 (2016.)
8 . . Disaster Response Demonstration |Kyuushuu Heavy Rain (2017)
Disaster Landslide Dams Local governments .
Heavy Rain (Jul. 2018)
Hokkaido (Sep. 2018)
Inspection of Landslide dangerou . MLIT, . AT [ b (s 201.6)
9 area after heavy rain or earthauake Precaution Local sovernments Demonstration |After Kyuushuu Heavy Rain (2017)
W , . After Hokkaido (Sep. 2018)
10 Monitoring of Landslide dangerous Precaution MLIT, Researh
area Local governments
Hevy Rain (Sep. 2015)
. . MLIT, : Typhoon 9,10 (2016)
11 Detection of Flood Disaster Response Local governments Demonstration Kyuushuu Heavy Rain (2017)
Heavy Rain (Jul. 2018)
Ref. Phase of Disaster Cycle: Precaution—Disaster response—Recover/Reconstruction




u gement Plan

1. Disaster Management Basic Plan has been updated to include satellite as one of the method for
disaster information collection. (approved by the Central Disaster Management Council on Apr. 11,
2017)

2. Local disaster management plan of some prefecture has been updated to include satellite as one of
the method for disaster information collection. (Yamaguchi: May, 2017 Tokushima: Oct. 2017 Niigata:
Mar. 2018)

3. Disaster management operation plan of Ministry of Land,Infrastructure, Transport and Tourism (MLIT)
has been updated to include satellite as one of the method for disaster information collection.(Sep.
2018) The plan indicates that satellite can be used for all type of disaster in addition to anticipated
large-scale earthquake such as Nankai Trouph earthquake.
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Guideline for satellite

usage in disast

— Ministry of Land, Infrastructure, Transport and Tourism (MLIT) and JAXA has established the guideline for
satellite usage in disaster response (published in March, 2018).

MLIT guideline HP: http://www.mlit.go.jp/river/shishin_guideline/index.html

(only Japanese)

Guideline for satellite usage in disaster response

Flood version (satellite technical note): http://www.mlit.gojp/common/001227724.pdf
Flood version (satellite technical note): http://www.mlit.gojp/common/001227723.pdf

Landslide version:

http://www.mlit.go jp/common/001227722 pdf

—The document is used for education of new staff in regional offices of MLIT. JAXA expects that
government staff can use satellite correctly and effectively to accelerate their disaster response.

-government work flow of initial phase
of disaster response at flood event

——= -How satellite is used with combination
B . o
of aircrafts and flied work etc.
HEH
(3R R)
Xz
____________________ SER
HFER
I;H;:SW’M ......................... : : : : : : : : :ﬁﬂﬁ%ﬁ@: : : : : : : : ¥ >
______________ [ | oE 2
B  EEREEFOROLOC LT, FRBEEDRIL
R [____ > N
FRERRRROES ’

[(F&O)] THKERCHELICE T HSARBEDEAICDOLNT

« SARTfIE 0
> BEMOTER
FERRFTEHR
> kM G0

-advantage of satellite usage
-limitation and caution of satellite

-sarmizmsen| - image/analysis usage etc.

> BRACET S

~N

J

=" RHACEMRICEL
>HETE DY, 1575 EELIEE QX ENEONT N ELEDICEL

Gl e b L i R 2 b LI B RE 0
MHREAOERROREER

+

- WUEWCOMBHICHIZEXR T EIREPRA X RY AR EBPRE LT HERSRIY
FOHEE

= BSAICE AT — bORRET

- HIQE#10,000mBLEAD. 1E40mMELEEFRET100mEl ORI #1]
E (EHI,000MFFEHRED T EHRh D b (3 HEE)



http://www.mlit.go.jp/river/shishin_guideline/index.html

Disaster response with ALOS-2



Advanced Land Obsrn Satellite-

ALOS-2 in-orbit configuration

Data relay ANT

Solar Arrays

L-band SAR ANT X-band downlink ANT

Specifications

Stripmap: 3 to 10m res., 50 to 70 km swath
I(_I;bA?_gis'-AzF; Scan_SAR: 100m res., 350km/490km swath
Spotlight: 1X3m res., 25km swath
Sun-synchronous orbit, Altitude: 628km
Orbit Local sun time : 12:00 +/- 15min, Revisit: 14days
Orbit control: =+/-500m
Life time 5 years (target: 7 years)
Launch May 24, 2014, H-11A launch vehicle
Downlink X-band: 800Mbps(16QAM), Ka-band: 278Mbps (Data Relay)




B ALOS-2 Emergency Observation can be performed twice a day (around 12pm and Oam JST)

B observation request until one and half hour before command uplink
B Products will be submitted in a few hours (Quick disaster map in 2 hrs.)

6:00 9:00 12:00 18:00 0:00 6:00 (JST)
ALOS-2
Emergency
Observation
obseryation observdtion
r => (aroupd12:00+-1.5 (around 0:00+-1.5hrs)
S 13 S
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| l Approy
er event in best case, 2-3days In worst case)

(3hrs &

Products l

standard products
(1 hour after observation )

quick disaster map Analyzed map
(2 hours after observation) (5 hours after observation)




Daichi Bousai WEB portal

"Daichi Bousai WEB portal" is our original site dedicated to providing satellite imagery
products to Japanese governments. This site is established on ArcGIS platform so that
disaster information systems operated by governments can easily gather the satellite

products via online or offline connection.
Provision of satellite products I ' = -
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ALOS-2/Sentinel Asia usage for
recent disaster response



P

S PR

The earthquake (M6.7) occurred in Hokkaido, the north part of Japan, at 3 am of Sep. 6, 2018, which
caused lots of landslides. MLIT requested ALOS-2 emergency observation at the noon pass to
quickly know the whole picture of landslide area. The analysis of landslides and landslide dams
was transferred to the branch office of MLIT and Hokkaido prefecture and used for the following

disaster response.

After the earthquake, there was concern that rain and aftershock could enlarge landslides and
landslide dams and MLIT has requested ALOS-2 observation every two week until the snow

season.

Landslides area analysis with ALOS-2 image

Landslide dams monitoring with ALOS-2 image
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No flood was detected with
image of Sep. 20 (2 weeks
after the earthquake)

Flood was detected with
image of Oct. 4 (3 weeks
after the earthquake)
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For Hokkaido Earthquake, Sentinel Asia has been activated just after the event. FORMOSAT-5 successfully
took the optical image on September 11 and JAXA provided the whole image to MLIT next day.

For the location of Landslide Dams which were detected by ALOS-2 data analysis, FORMOSAT-5 imagery
was used to check if flood was built up. This information was also provided to MLIT.

FORMOSAT-5 image acquired on Sep.11

ALOS-2 .vs. FORMOSAT-5 image for Landslide Dams

B : LEEEEATEE

. ALOS-2 image acquired on Sep.6

FORMOSAT-5 image acquired on Sep.11

No flood was detected by checking
FORMOSAT-5 image acquired on Sep.11
for 16 location of Landslide Dams detected
by ALOS-2 image acquired on Sep.6.

RGB Color composite of 2018/8/23&/9/6
Red indicates landslide
Light Blue indicates deposited sand

RGB Color composite of 2018/9/11
©NSPO/NARL All Rights Reserved

Blue shows river line
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FLOOD and LANDSLIDE: Western Jépin (July;»2018)

The heavy rain continuing in Western Japan caused the sever flood and landslides in an extensive
area of Western Japan in July. 2018. MLIT and local government requested series of ALOS-2
observation and the analysis of the landslide and flood area.

The analysis results were used for grasping the whole picture of the disaster at the early stage. MLIT
used the information for planning of the flight route of helicopter for detail investigation.

Flood area analysis with ALOS-2 image

Landslide area analyzed with ALOS-2 images

ke b iy ot Pl Y|
2018/4/15 FsR—2018/07/08 0:00 BiRDZAL & F I LT itk

134" 10°E

3¥ OE 199" 40°E

KNSR S PR

(] a5 1 EX T

—H

14 Fo2— ik
1

[ wsiom A [ s v
L 1 1 i

[ smknson 3@

T
O

.!IGAG‘N a J?'H‘N 33" 30N 31" 0N

- e

o -

13 10°E |;:" TIOE 1M TRTE 1347 190°E

A '] 200 400 800 m
1 1 i L i

i

n° 300H

23" 3FH0°H 31" IS0°H 33T 30N 330 300N 33 30:0TH

Helicopter investigation
detected the landslides at the
same location as analyzed
with ALOS-2 image.
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LANDSLIDE: Kyuushu,(July.2047)

The heavy rain (more than 900mm/12hrs) caused the sever flood and landslides in Kyushu in
July. 2017. MLIT requested series of ALOS-2 observation and the analysis of the landslide and
flood area.

MLIT evaluated that the analysis was worth using for quickly grasping the whole picture of the
disaster at the early stage, especially when bad weather prevented investigation by airplanes.

[ ALOS-2 Observation area Landslide area analyzed with ALOS-2 images
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LANDSLIDE: Kumamoto (June, 2016;afterearthquake)

Aftar the earthquake in Kumamoto, there was concern that heavy rain could enlarge landslides,
Ministry of Land, Infrastructure, Transport and Tourism (MLIT) requested ALOS-2 observation
every two weeks during the rainy and typhoon season.

ALOS-2 observation was performed on June, 21st just after the heavy rain, The analysis detected

some of new landslides. MLIT used the information to decide activation of detail investigation with
helicopters.

ALOS-2 observation area

u Analysis to detect landslides (red mark)
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The heavy rain caused by Typhoon 18 of 2015 caused the large-scale flood along
Kinugawa river. MLIT requested series of emergency observation. The agency
performed the daily monitor of flood and operated the drain pump vehicles according to

the flood area estimated by the aerial photos and ALOS-2 data.

Series of flood area analyzed with ALOS-2 images
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(RGB composite with Pre- and Post-disaster images )
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Flood area analyzed with
aerial photographs by GSI
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The flood area on the middle image of ALOS-2 is almost similar to that derived from the aerial
photos, except the city area.
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