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GOAL: Earth observation system based upon advanced space technologies
becomes a part of social infrastructure and provide solutions to issues
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JAXA efforts to define satellites’ roles in
major international agreements
* Sendai Framework for DRR (March 2015) 8
» 2030 Agenda for SD (Sep 2015)
» COP21 Paris Agreement (Dec 2015)

29t CEOS Plenary, Kyoto, Nov 5-6, 2015
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17 SDGs and 169 Targets COP21- CMP11

JAXA’s Activities for S ]

Vision

1. Provide solutions to issues using space technologies

2. Provide rationale for decision making (define role of
satellites in the SDG Indicator framework)

et

Working through EO communities Partnership with non-space communities
* Group on Earth * JICA, IST
Observations (GEO) - WB, ADB

. Committge on Eart'h « UNSC, WGGl
Observation Satellites .« NSO
(CEQS)
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Features of Satellite Earth Observations
A number of common characteristics are driving satellite-

based Earth observation demand in support of global
governance and derivation of Indicator information:

Scale

Long time series and continuity

Consistency and comparability
Diversity of measurements

Complementarity with in-situ observation
statistical methods

Free and open data is on the increase

R
EO n‘ %
G EARTH OBSERVATIONS GEO and SDGs EARTHOBSERVATIONS | qup™

SDG Initiative THEGLOBAL GOALS

- Sustainble Development G oals ;e
£ arovron Son®
FATI IO GEO & Earth Observations in Service to Agenda 2030 st
Target Indicator .
i s i 4 T s by s Sl Alignment of Earth

PDRAFT 14

Obs. and GEO to
the 17 Goals, 169
Targets, and 230
Indicators

642 651 6.6.1

23 24

3.3 3.4 3.9

6.1 6.3 6.4 6.5 6.6 6.a

- SDGs with most
opportunities:

11.2.1 1131 1152 11.62 11.7.1

14.1 142 143 144 146 147 l4a 14.3.1 1441 1451

3
L= 2

i
3

15.1 15.2 15.3 154 155 15.7 15.8 15.9 =9 15.1.1 15.1.2 15.2.1 153.1 1541 1542

nE=m
@ 17.6.1 17.18.1

172 173 176 177 17.8 179 1716 1717 17.18




IAA J aicato pjlated to B
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Custodian | Domestic
Goals Indicators Tier | Agency Ministry
Goal 3. Health 3.9.1 Mortality rate attributed to household and ambient I WHO MHLW
air pollution
Goal 6. Water 6.4.2 Level of water stress I FAO MLIT
6.5.1 Degree of integrated water resource management I FAO ditto
implementation
Goal 7. Energy 7.1.1 Population with access to electricity | WB METI
Goal 9. Infrastructure, 9.4.1 CO2 emission per unit of value added I |UNIDO, I[EA | MOE, CAO,
Industry METI, MLT
Goal 11. Cities 11.1.1 Urban population living in slums, informal settlements | Il | UN-Habitat | MHLW
or inadequate housing
11.2.1 Population that has convenient access to public Il | UN-Habitat MIC
fransport MLIT
11.3.1 Ratio of land consumption rate to population growth I | UN-Habitat MLIT
rate MAFF
11.5.2 Direct disaster economic loss in relation to global GDP| |l UNISDR [CAO, FDMA,
MLIT
11.6.2 Annual mean levels of fine particulate matter (e.g. I WHO MOE
PM2.5 and PM10) in cities
11.7.1 Average share of the built-up area of cities that is Il | UN-Habitat MLIT
open space for public use
Goal 13 Climate 13.1.1 Number of countries with national and local disaster I UNISDR CAO
change risk reduction strategies q

Examples of EO data applications for Cities

Air quality monitoring
Precipitation monitoring

Disaster damage assessment
Land use and environment monitoring
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*« JAXA EORC applied the aerosol algorithm developed for
JAXA LEO missions (GCOM-C, EarthCARE, GOSAT-2) to
Himawari—8

* Wild fire in Borneo Island (Indonesia), atmospheric pollutant
from Chinese continent and hot spot over Southeast Asia

TANSO-FTS targets 10km area with its agile pointing system
and measure not only CO, and CH, emission amount but also
aerosol thickness and its height using the high resolution
spectra.

TANSO-CAI UV (380) nm imager can distinguish aerosol from
cloud.
Mega Cities in Africa are by GOSAT
WHO working group on air quality remote
sensing is interested in making data base over

mega cities, where ground data is limited.

TANSO-FTS has been targeting Addis Ababa
and Accra since Feb. 2016

TANSO-FTS targeting locations, onboard camera image

12
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GSMaP (Global) observed Hurricane Patricia and Olaf, and Typhoon Champi: 20-24 Oct. 2015, hourly animation

¢ 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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Land Deformation : 20L5 NepaEarthuake

* The deformation area extended more than 100 km from north to south.
¢ The land around the central Kathmandu moved toward the satellite about 1 meter.

¢ Several local displacements detected around Kathmandu

W

Interferogram obtained by ALOS-2 PALSAR-2 data and In situ photo

(1) Wide observation mode (350 km swath, Apr. 5/May 3

(2) High resolution mode ( 70 km swath, Feb. 21/May 2) : Map data © OpenStreetMap Contributors

(3) Photo taken on May 1. Courtesy of the investigation team of the Japan Society of Civil Engineers, Japanese Geotechnical
Society, and Japan Association of Earthquake Engineering.) 15

Application:

Infra monitoring about airport runway, dam,
levee, etc. (Cross-ministerial strategic
innovation promotion program (SIP) in Japan)
to provide irregularity (subsidence).

Technology:
Detect elevation irregularity using

Interferometric synthetic aperture radar of L-
band SAR (InSAR)

JAXA’s Contribution:
Can provide InSAR data, InSAR technology
skill / advice to check irregularity using L-SAR.

Small  Runway check was already validated at some
airport located with related organization. And,
Irregularity check of Runway of airport dam and levee are also applied and verified
(Application of subsidence) now in Japan.
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JAXA High Resolution Land-Use and Land-
Cover Map in Japan using AVNIR-2
(Ver.14.02)

- Input data: 1,800 scenes of ortho-rectified
and atmospheric corrected AVNIR-2

- Vegetation phenology (seasonal change)
- Machine learning with Kernel Density
Estimation (KDE)

- 30m spatial resolution

- PALSAR mosaic, MODIS, DEM are used as
ancillary data

- Overall accuracy in Japan: 85.0%

» SDGs provide guidance for planning and monitoring city
development.

 Space-based Earth observation has great potentials to
contribute to implementation of various SDG Indicators
for cities and solving its issues.

» JAXA would like to work with stake holders for city
planning and monitoring, including the custodian
agencies and NSO, to define the role of space
technology.
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