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International Long-Term Ecological Research Network
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Member states (105)
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Global Earth Observation System of Systems

What is GEOSS?

GEOSS is a set of coordinated,
independent and open Earth
observation (EO) collection,
information and processing

systems.

(GEOSS)

What does GEOSS do?

GEOSS links observing systems to
strengthen monitoring of the state
of the Earth, ensuring that data is
accessible and interoperable.

Why does GEOSS matter?

GEOSS increases our understanding
of Earth processes, and enhances
predictive capabilities that underpin
sound decision-making.
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Asia Oceania Group on Earth Observations
(AOGEO)

Asia-Oceania region

Complex geographic characteristics

Large population (60% of the world)
Climate change drastically

Natural disasters occur frequently
Unbalanced socioeconomic development
Deteriorating ecosystems

A
Asia-Oceania GEOSS Initiative (2017-2019 GWP) A% GEOSS

A regional cooperation program on Earth observation with broad involvement

Strengthen comprehensive ability of Earth observation and applications for
sustainable development at regional level.

@O GROUP ON @GEOSEC2025
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Development of Earth Observations,
Community of Practice,

Capacity Building and Engagement
in Asia Oceania region 2005-2015, -

GEOSS-AP Symposia

GEOSS Asia Pacific Symposium =
15t GEOSS-AP Symposium (Jan 2007, Tokyo) '
24 GEOSS-AP Symposium (Apr 2008, Tokyo)
3rd GEOSS-AP Symposium (Feb 2009, Kyoto) _ =
4th GEOSS-AP Symposium (Mar 2010, Bali) 2016-2025, o
5th GEOSS-AP Symposium (Apr 2012, Tokyo)
6th GEOSS-AP Symposium (Feb 2013, Ahmedabad) '
7t GEOSS-AP Symposium (May 2014, Tokyo)
8th GEOSS-AP Symposium (Sep 2015, Beijing)
9th GEOSS-AP Symposium (Jan 2017, Tokyo)
10th GEOSS-AP Symposium (Sep 2017, Hanoi)
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11th GEOSS-AP Symposium (Oct 2018, Kyoto) &
th ; SUSTAINABLE
12t AOGEO Symposium (Nov 2019, Canberra) DEVELOPMENT
AOGEOSS Workshop
15t AOGEOSS Workshop (May 2018, Deqing) WY L PARIS2015
nd UN CLIMATE CHANGE CONFERENCE o -
_2. AO?ERSSW?,rk_S,hOp (Apr 2019, Jakarta) Dinter Rk Rmcavcton Q S www.earthobservations.org
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Asia Oceania GEO (2020-2022)

AOGEO will engage regional stakeholders, including
national agencies and regional intergovernmental
organizations, in global GEO activities and coordinate
implementation of GEO activities within the AO region.

AOGEO will also:

1. identify regional needs for EO applications and
conveying these to global GEO activities;

2. facilitate regionally coordinated EO activities and
utilize available infrastructure, resources and capacity
to develop integrated and sustained observationsin
the AO region;

3. provide a platform for regional countries to advance
data sharing and services;

4. promote dialogue, communications and cooperation

among the AOGEO Members and other participants, as

well as with other Regional GEOs; and

5. support sound decision-making at local, national and
regional scales by making maximum use of EO data
and information.
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Foundational tasks

| Task 10. Data Sharing

| Task 11. Data Hubs and Cubes

| Task 12. Users Engagement and Communication
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TG1: GEOSS Asian Water Cycle Initiative (AWCI)

Platform on Water Resilience and Disasters
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TG2: Asia Pacific Biodiversity Observation Network (AP-BON)

Forest loss in Cambodia

CED rovron

EARTH OBSERVATIONS

Proposed Activities for Developing Global

Biodiversity Monitoring System
Targeting East Asia and Pacific Region

on biodiversity

collection

information

- ldentification of exsting researches

- Distribution of Monitoring sites
- Development of standardized data

- Data integration, storage and analysis

- Capacity building for data collection
and data analysis
- Pravision and dissemination of the

@ Collaboration

-Data collection and its
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TG3: The GEO Carbon and GHG Initiative (GEO-C)

The Global Carbon Cycle: a complex interaction of different systems
in different domains — directly linked to climate change

f8ceo I

. & CARBON AND
\‘;_ GHG INITIATIVE

| Original siide:

| Bombelli et al, 2015
| The 8th GEOSS AP
g2 Symposium, Bejjing

{U NFCCC Paris Agreement <Article 7.7> R

c) Strengthening scientific knowledge on climate, including research
%O croupoN | Systematic observation of the climate system and early warning systems, "2025
EARTH OBSERVATIONS \Lin a manner that informs climate services and supports decision-making. ;
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TG4: Ocean, Coasts and Islands
GEOSS-AP cean D
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%o GROUP ON Extension of the current Ocean Data Networking, which will ensure national security and help efforts

EARTH OBSERVATIONS of individual observation projects for data exchanges through collaborative works. In particular, we
seek possible extension to biogeochemical and ecosystem observation (e.g. ocean acidification)




TG 5: Agriculture and Food Security — Asia-RiCE &5 RiCE

http://www.asia-rice.or;

Market Monitor is published by FAO.AMIS on
monthly basis to assess international agricultural
market situation and outlook of wheat, maize,
rice, and soybeans.

Asia-RiCE (Asia Rice Crop Estimation & Monitoring) program led by JAXA with CNES and more than 20 Asian Space agencies and Ministries of
Agriculture with International organization such as ASEAN/AFSIS, UN/FAO, IRRI from 2013 to enhance rice production estimates through the
use of Earth observation satellites data (POC: Sobue.shinichi@jaxa.jp, ohyoshi.kei@jaxa.jp, Thuy.letoan@cesbio.cnes.fr)

ID Target Agricultural Products

Rice Crop Area

P1 )
Estimates/Maps

Requirements of EO data for operational use

Wall-to-wall observation with SAR dual polarization with Opticals (week -
bi-weekly - monthly) : Indonesia, Vietham/Cambodia and Thailand/Lao
projects

Crop Calendars/Crop Growth

P2
Status

Mid/coarse resolution opitcal frequent observation (MODIS, GCOM-C,
Landasat, Sentinel-2, etc.) with SARs weekly

P3 [Crop Damage Assessment

Very High resolution SAR and Optical timely under international disasater
charter, Sentinel Asia, etc.

Agro-meteorological

Daily Mid/coarse resolution optical, passive microwaver and PR with

Forecasting

P4 . geostatinary met sat frequent observation (MODIS, Sentinel, GCOM-C/W,
Information Products GPM, Himawari, etc.)
. Production Estimation and Data fusion, data integration with ground base observation / statistical

information and crop models

h; GAJCSIRO

ScanSAR every 42 days (U-FAST
products) by 1J-FAST system
+ INAHOR software

CED rovron

EARTH OBSERVATIONS

Dual every 12 days Analyzed
info

Vietnam Data Guke starting fromsGEOSS-AP
(Hanoi, September 2017) by VNSC/VAST

TS
‘data GEQRICE

-@a:a ! &

Cube ( " MARD

Plant Age

main rice regions by ALOS-2 with MOA

Time series rice crop growth monitoring for top 10 Indonesia

GEOGLAM was
endorsed by the G20
Summit, aims to
enhance regional
and global
agricultural
production estimates
through the use of
Earth observations
Crop Conditions in AMIS countries (as of June 28th)
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Growth
Outlook

Agro-met Data
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Thailand Indonasia Vistmam Philpmnes Cambodia  [ame  Myanmar

Rice crop monthly outlook using agro-met
information and agriculture expert knowledge
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Mapping AOGEOSS Initiative TG Activities with GEO Priorities

Key jOint ACtiVitiES in 2017'2019 GEO Priorities E e Ciing Alsas
-- (4] 0 - 1 0 1 1

1.NO POVERTY
3.G00D HEALTH AND WELL-BEING

Meetings and Capacity building
gth 10t 11t GEOSS Asia Pacific
Symposium
15t and 2" AOGEOSS Workshop @
Mapping analysis on ~ [/EEHAEEEE 500 FEERS

Pilot case studies Engagement Priorities e (GLAALS

12.RESPONSIBLE CONSUMPTION AND

Mekong River Basin
Himalayas
Pacific islands

11th GEOSS-AP Symposium (Oct 2018, Kyoto) I
$ ' =¥ alg T 2 , —

'ROD!
14.LIFE BELOW WATER
L

13.CLIMATE ACTION
1t

16.PEACE, JUSTICE AND STRONG INSTITUTIONS

ILICTION

A\ PARIS2015
COP21-CMP11

Paris Agreement

UN World Conference on
Disaster Risk Reduction

dai Framework

£ [Enhancing disaster preparedness for e
w [response, and to “Build Back Better” in recovery,
rehabilitation and reconstruction

CED rovron
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*Scoring: 0=Do nothing, 1=less active, 2=active ,3=very active
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Mapping APBON contribution to SDGs and Paris Agreement on Climate Change
(11t GEOSS-AP symposium, October 2019, Kyoto, Japan)

THE GLOBAL GOALS Paris Agreement

For Sustainable Development

] ) IR0 600D HEALTH 6 CLEAN WATER -
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£
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RESPONSIBLE S 5 () c
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AND PRODUCTION © = o ]
b ﬁ v = T
Q. v T = 2
3 g Y =
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13 ieton 14 ™ 17 fomeans  [ENSALEA
@ LR Earth Observations
THE GLOBAL GOALS (including science and reseach)
For Sustatnable Devel opment
Diagram:
@ © Paris Agreement subgroup GEOSEC2025
GROUP ON GEO Programme Board @

EARTH OBSERVATIONS www.earthobservations.org



Mapping APBON contribution to SDGs and Paris Agreement on Climate Change
(11th GEOSS-AP symposium, October 2019, Kyoto, Japan)

TULC ~INDAI £,NAAIC samen
v' What are the actual delivery (or contrlbutlon) to these
goals?
4 v Opportunities of cross-disciplinary activities in Asia and
Oceania region?
v' How do we proceed/promote at local and regional

== scales, and then share with other regions?
T Earth Observations

.
lﬂ . . .
6 @ THE(nl‘nllllEA} GI]M&E (including science and reseach)

Mitigation

Diagram:

%O © Paris Agreement subgroup GEOSEC202
GROUP ON GEO Programme Board @ 025

EARTH OBSERVATIONS www.earthobservations.org



160°0'0°E  180°00" 160°00"W 120°00°W B80°0'0°'W
AO G E O “ Type Region Land area (Km2) Total area (Km2)
i &\ Small Island States/ Pacific 545502 23941635
4 Integrated Priority Study Lower Mekong River Basin 698.500 825227
Integ rated . A‘% ' Himalayan Mountains 3441719 3441719
7 ; Samoa 2938 134,383
- - o o Integrated Priority Study Pilot | Mekong River Delta 40,015 40,015
P riori ty M Kangchenjunga Landscape 25.081 25.081
o | | 43442571 259,165,501
[ ]
Studies

Map: AOGEO
Coordination Board

o ‘ : , N P : . o © OpenStreetMap (and) contributors, CC-BY-SA

80°00°W

Coordinate System: South Pole Lambert Azimuthal Equal Area

GROUP ON AQ " [] Integrated Priority Study Praecton Lombert Azimuhal Equ Area
@ EARTH OBsERvATIONS  (HED™ B Integrated Priority Study Pilot  Foc s vion

o [] AOGEO Region s weer




AOGEO |ntegrated PriOrity Studies (Please put any keywords/existing information of A

products etc. on this table (or any other styles)
which might be helpful to discuss and
Thematic areas communicate with AOGEO

Water resources and management
Disaster resilience
Biodiversity and ecosystems Terrestrial Fresh water Marine

. and coasts
Food security

... and their interactions

Mekong River * Dam and fish
Methodology Basin species diversity
Field observation

* survey

* Sensors
Satellite observations
Models

Pacific islands

. s . Himalayas * Plant and animal
The ideas will be shared with biodiversity

AOGEO at 12th AOGEO Symposium hotspots
(2-4*» November 2019, Canberra) ;




Ecological Research Manographs

Collaborations of communities
for shared objectives

......

EARTH OBSERVATION FOR
BIODIVERSITY MONITORING:

Integrated assessment

A review of current approaches

Moss et al. (2010) Nature

CED rovron
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Genetic diversity
Ecosystem services

models 5. Nakana - T, Yahara and future opportunities for
T, Nakashizuka Editars tracking progress towards the
g Aichi Biodiversity Targets
nergy e economy The Blﬂdi"ﬂﬂlty
Observation Network
He in the Asia-Pacific Region
o Agriculture and
s s ™~
© forést
5 :
= Atmospheric . )
E 5 Human errestrial procezses ) g Satellite remote sensing
o .
Rl settlement and carbo 3 5 @ Earth system modeling
2 o infrastructur ; § a
43 Ecasystems - S B
° > e =
© © o '
N Sea level rise NS % = Ecological process research
Q .
E % o0 _ Tower flux observations
Cryosphiere > 2 | Ecosystem modeling
L= Q =
w2
©
©
2
=T4]
o
2
@

Muraoka et al. 2012




Your ideas, participation and
collaborations are welcome.

Hiroyuki Muraoka
(muraoka@green.gifu-u.ac.jp)

Coordination Board, Asia Oceania GEO
https://aogeoss.org/en/

€O GROUP ON @GEOSEC2025
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Climate observations and biodiversity & ecosystem observations

GEO BON
Essential Biodiversity Variables

GCOS (Global Climate Observing System)

Essential Climate Variables Ecosystem functions

Ecosystem Integrity

Essential Biodiversity Variables

‘ Atmosphere
Surface radiation budget, Components | | Components Il | Basic Ecological Integrity Indicators Il EBV EBV Classes
Earth radiation budget, Albedo, : Flora diversity Co-ancestry
_ Ocean surface heat flux, sea =
Energy and surface temperature, latent and sensible heat T ° Biotic diversity Fauna diversity Allelic diversity Genetic
temperature upper—alrtempem.un.a, L s.urfaw subsurface temperature 2 Within habitat structure Population genetic differentiation composition
surface and upper-air sind temperature ' 2 = "
ed k7 Sail Breed and variety diversity
spei I e i
3 Water Species distribution
2 A .
S e Surface currents, subsurface § - Air Population abundance populations
her physical ¢ & heterogeneity - -
Other physical wind, pressure, lightning, currents, X Habitat Population structure by age/size class
properties ) ocean surface stress, sea state,
aerosol properties T e Additional variables when indicated Phenology
Input Body mass
Carbon dioxide, Storage Natal dispersal distance Snoth .
U1y L WaTe R - methane, other long-lived Soil carbon, . Energy R ” pecies traits
) g ; Inorganic carbon, nitrous oxide| budget Output Migratory behaviour
other GHGS GHG, ozone, precursors for  above-ground biomass —
aerosol and ozone Other state variables when indicated Demographic traits
” Efficiency measures Physiological traits
Precipitation, 2 Input Taxonamic diversity Community
o (9]
cloud properties, Soil moisture, Sea surface salinity, subsurface § Matter Storage Species interactions composition
water vapour (surface), river discharge, salinity, sea level, sea surface g budget R Mot primady; produciioty
water vapour (upper-air), lakes, groundwater, temperature 2 i
surface temperature, § Other state variables when indicated Secondary productivity Ecosystem
—_— & Efficiency measures Nutrient retention ifictcy
Glaciers, Input Disturbance regime
ic ice sheets and ice shelves, Sea Ice Habi
permafrost, snow Water Storage abilat structure =
budget Output Ecosystem extent and fragmentation o el
Plankton, oxygen, Other state variables when indicated Ecosystem composition by functional type
Biosphere Land cover, LA, FAPAR, fire nutrients, ocean colour, marine Efficiency measures

Human use of
natural resources

Water use, GHG fluxes

habitat properties

Marine habitat properties

Haase et al. (2018) STOTEN




Topics Glaciology =
O Biodiversity NONOGY S
O Carbon cycle RO SLIETICE, 150 sites
O Nutrient le Oceanograpgy »mm
utrient cyc Limnology
O Ecohydrology Hydrography m=a
O ..etc. Physts powm
Geology rommm Legend a.\
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L Tea Composition  yanagement s me—
O ..etc. Conservation Iy S

Chemistry s S
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Key Thematic Activities in 2017-2019 : Task Groups

Asia-Oceania Caucus-GEO

AOGEOSS Coordination Board

GEOSS AP Symposium

Applications and services

Taskl. AWCI

Task2. AP-BON

Task3. Carbon and
GHG Initiative

Task6. Monitoring and
evaluation of drought
in Asia-Oceania region

Task?7. Environmental
Monitoring and
Protection

Task8. Ocean and
Islands

Foundational tasks

Task 10. Data Sharing

Task 11. AO-DataCube

Task 12. Users
Engagement and
Communication

Task9. Himalayan
GEOSS

[ 8

@ GROUP ON

EARTH OBSERVATIONS

Asian Water Cycle Initiative (AWCI) [GEOGLOWS
Asia Pacific Biodiversity GEO BON
Observation Network (APBON)
GEO Carbon and GHG Initiative GEO-C
(GEO-C)
Ocean, Coasts and Islands (OClI) Blue Planet
Asia Rice Crop Estimation & GEOGLAM
Monitoring (Asia-RiCE)
Environmental Monitoring and
Assessment
Disaster Resilience GEO-DARMA
Himalayan GEOSS GEO-GNOME
DIAS GCl
OoDC GCl

WWWw.eadl thhopservatlions.or




Coordinated observations/experiments/analyses for
interdisciplinary research, outreach and development.

ILTER-EAP sites AP BON sites AsiaFlux and OzFlux sites

Site and & Asi registered
I + @ a s://vrww.google.com/maps, [+
= ; (N
g » & 2
L * }%#
- -;‘:’" rf,.;..?g 1& :_‘}' %&o
'=%5 F ¢
% > \O
o* g&'} i
o cb_z "
R e
Ovz 0&0 = L
=< ’6\ <y o LS e
= . 0 e i
K S - - ':-.:*m--" i}-—-ﬁh
I — “ - JEGI #i{f ©2018 NASA, TerraMetrics 'r-.»i;. -’?1%] ”T:'/
%O drvps:gfdeims.org/map/ |m - 5125
www.earthobservations.org
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Concerted, operational biodiversity and ecosystem

~

Research sites
Multiple observations
Integration

\_
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Satellite remote l.l*‘

<Tempoal scaling  In situ tower obs.

Spatial scaling <R|.'md(| sensing ¢ 10m
€0, flux, isotope :::
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Sensor

Satellite
networks

imagery

Manual field & ¢

Observing and predicting Ecosystem
structure and functions for sustainability




.

Earth system and ecosystems

Biological and ecological processes

_ Tower flux observations
1 Ecosystem modeling

Species distribution
Genetic diversity
Ecosystem services

Ecological process research

A’ GROUP ON
EARTH OBSERVATIONS

Muraoka et al. 2012

Ecological Research Moanographs
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& Makano - T, Yahara
T, Nakashizuka Fefitars

The Biodiversity
Observation Network
in the Asia-Pacific Region

Toswand Furthes Devedopment of Monitoring

&) Springer

EARTH OBSERVATION FOR
BIODIVERSITY MONITORING:

A review of current approaches
and future opportunities for
tracking progress towards the
N Aichi Biodiversity Targets



THE GLOBAL GOALS

For Sustainable Development
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Biodiversity and ecosystems are the basis
of our environment
— Tackling cross-cutting issues by networking

Atmospheric

processes
settlement and
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ea level rise
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Imapacts, adaptation and
vulnerability

@GEOSEC2025

(Azote Images for Stockholm Resilience Centre) WWW,earthObservationS.Org

http://www.stockholmresilience.org/research/researc J,
h-news/2017-02-28-contributions-to-agenda-

IN2AN hitml



Societal Benefit Areas

Bi°di‘gec'§;%fe"nﬂ' Disaster Climate cuts across
Sustainability resilience Energy and Mineral | there areas

Management

PARIS2015

UN CLIMATE CHANGE CONFERENCE

COP21-CMP11

Sustainable

o Food Security and
Agriculture

@ Infrastructure
and Transport

Management
Public Health
Water Surveillance
Resources Sustainable @GEOSEC2025
Management Urban www.earthobservations.org

Development



Operational BIF Indicators SDGs and Targets

Biodiversity Barometer

yiareng

WAZA b thercy mrvey (BhodleeyacyIn ghobal 00
visitors)

[ 5i[d « |

. . : aquarium Operational BP Indicators. SDGs and Targets -
Aichi Targets st B :
Number of countries with biodiversity-relevant taxes < | B 3
Number of countries with biodiversity-relevant charges and fees a & ] :_
| S— ﬂ
and SDGs —— 8 :
gt i 3 o v
‘I Red List Index (impacts of utilisation) B :E _! E b ¥
| —— 218 a8 :
Il ercentag of Partcs with legistation in Category 1 under CITES B
National Legislation Project - anne ¥
| ‘Wetland Extent Trends Index ﬂ
ogimee Ity | Ve icture ndex 3 |
ﬁmam UN®& @ m : : . - E '
environment WCMC = S aa P LSS el '’ bure fdex in tropiosl i - 1 = ‘f
= smwﬁcgmmwmwwc“ ,_! Living Planet Index .!... "tE:‘ ¥ Eg&
Biodiversity Habitat Index ‘E‘. Living Planet Index (forest specialists) E ¥ i
Cross-mapping of the indicators within ara troptic ner B A e ke a & g 8 8 . g
the Biodiversity Indicators Partnership to e e a et
Red List Index (internationally traded species) g X

2
\3

Aichi Biodiversity Targets and SDGs

@

iax e Red List Index (forest specialist species)

1
£
2
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Our interests and approach

What are the hypotheses for long-term research under conditions of
increasing atmospheric CO,, climate change and societal change?

How do we develop our research to tackle those hypotheses?
What are the gaps and challenges of cross-scale and multidisciplinary approach?

Climate extremes Atmospheric CO,

Disturbance Climate change

Short term Changt;\ Long term

Gas e)(cha nge Photosynthesis

C allocation Plant Plant growth

Respiration . . Succession. .
ECOSYSte m reproduction C sequestration (plant species, soil
Physiology microbes)
iodi i Phenol
Biodiversity Morphogenesis enology

Satellite observations
Model simulations
Open-field experiments

Trace gas measurements

Ecological process obs.

\E@t and how do we deliver our scientific findings to the broad Earth Observa@!;}'&gsm2025

GROUR ON

ccanommuAiItys and contribute to sound decision making?

www.earthobservations.org
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ILTER site network & data
DEIMS: Dyamic Ecological Information Management System

ne Discovery ™ Maps ~ Documentation ~ Network ~ Help & Training ~ Login

) | Search DEIMS, the (Drupal Ecological Information Management System), is the unique place where you can find

information about sites and data sets of networks dealing with ecological long term observation and

experimentation in Europe and globally. It is the central platform to register, discover and edit related
est Updates information. Read mare ...

he changes

https://data.lter-europe.net/deims/ &=
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Connecting observations
by linking networks

Satellite remote sensing
Earth system modeling

Ecological process research
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Earth system and ecosystems

Genetic diversity
Ecosystem services

Biological and ecological processes
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