EARTH OBSERVATIONS FOR ASIA-OCEANTA

AOGEO SYMPOSIUM 2019

2-4 November 2019 / Canberra, Australia
#AOGEO

Earth Observations
for Asia-Oceania

Expectations from Carbon and GHG initiative

- AOGEO Task Group 3 -
CHIBA
UNIVERSITY Kazuhito Ichii

Center for Environmental Remote Sensing

Chiba University, Japan
(JapanFlux Chair)

il &

JapanFlux




IPBES Global Assessment g
(Approved on May 4, 2019) Ipbes

“Biodiversity/Ecosystem (Nature) version of IPCC” Science and Policy
for People and Nature

o

GLOBAL
ASSESSMENT

SUMMARY FOR
POLICYMAKERS

K. Ichii; CLA of Chapter 2 Nature
https://www.ipbes.net/



Nature’s Contributions to People (NCPs)

Regulation
of
Environment
Processes

Material/
Assistance

Non-
material

ﬁ&f—*ﬁ@t LQ-:J*&?RZR*-

NOMN-MATERIAL MATERIALS AND ASSISTANCE

Mature's contribution to people

1 Habitat craation and
—o  malntenance

of smedds and other
propagules

4 Amgulation of climate

5 Reguiation of ocaan
acidification

and sadimanis.

axlrema avents

precesses

11 Energy

12 Food and fesd

A

sRperianes

”-x
E.

17 Bupparting identites

iy

3 Regulation of air quality

& Regulaticn of freshwater
quantity, loaation and timing

7 Ragulation of freshwater
and coastal watar quality

B Fosrnation, prodecticn and
decontamination of sails

B Asgulation of hazsnds and

10 Rsguiation of detrmental
orgaresma and blokgical

13 Materials and assstancs

14 Madicinal, blochericsl
and ganstic resounces

14 Leaming and inspirstion

16 Pryscal and payehological

18 Maintenance ol oplions

50yrs change

4
2 Polination and dispersal l,
4

CHoal trands

DIRECTIOMAL
TREMND

Acrenn reguang

Carmabarl ik

= Extent of suitable habitat
» Bindiversity intactness

* Polinator diversity

= Extent of natural habitat in
agricultural areas

= Ratantion and prevented emssions of
air pollutants by scosystems

# Prevented emissions and uplake of
gresnhouse gases by ecosysiems

» Capacey 1o saquester carbon by
miaring and terrestrial environmeants

# Ecomystern impact on
air-surface-ground water partitioning

® Extent of scosystams that filter or add
constiuent componants o waler

* 50l organic carbon

» Ability of ecosystems o absor and
bufter haZards

& Exlend of natural habital in sghiculfunal
arsas

» Dwvaraity of compatent hosts of
vechor-bome diseanes

» Fwimnt of agricultural land — potential
land for bioanangy production
» Extent of florested land

+ Extent of agricultural land — potential
land for food and fead

# Abundance of marine fish stocks

» Extent of agricultural land = potential
land for materinl procuction

= Extent of forested land

* Fraction of species looally known and
usad rmadicinally

* Phylogenatic diveraity

* Numbser of pacpia in close proxrmaty 1o
ndibure

# [Devaraity af lite fram which o leam

& Arsa of nadurml nd traditional
landacapan and senscapas

w Stakility of land uss and lard cover
& Species’ survival probability
» Prylogenstic diversity

LEVELS OF CERTAINTY

. Wl wrsitanlod abwncd

i Fatabihad bul ncompisie

. Lirreschsed

[SPM Fig]

[¢-Climate Regulation]

Decline:
14/18 items



Linking Biodiversity to Carbon Budget

RESEARCH

nare . ARTICLES
R E S E AR C H A R T l C L E S U M M A R Y geosclence https://doi.org/10.1038/541561-019-0395-6

Corrected: Author Correction

FOREST ECOLOGY . .
Carbon stocks in central African forests enhanced

Positive biodiversity-productivity by elephant disturbance
re1ati0nShip prEdominant Fabio Berzaghi®'***, Marcos Longo ©*5, Philippe Ciais©?, Stephen Blake®”, Francois Bretagnolle3?,

Simone Vieira®8, Marcos Scaranello?®, Giuseppe Scarascia-Mugnozza' and Christopher E. Doughty ®°

in global forests
Jingjing Liang,* Thomas W. Crowther, Nicolas Picard, Susan Wiser, Mo Zhou, I: B e rZ a g h I et a | . 2 O 1 9 ; N G e O]

Giorgio Alberti, Ernst-Detlef Schulze, A. David McGuire, Fabio Bozzato, Hans Pretzsch,
Sergio de-Miguel, Alain Paquette, Bruno Hérault, Michael Scherer-Lorenzen,

[Liang et al. 2016; Science]
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ARTICLES nature
P e s climate change
ARTICLE
Carbon-focused conservation may fail to protect Impacts of climate on the biodiversity-productivity
the most biodiverse tropical forests relationship in natural forests
Joice Ferreira™v*"* Gareth D. Lennox(®***, Toby A. Gardner**”, James R. Thomson®5, Surljglin Fei®’, Insu Jué 1, Qinfeng Guo® %, David A.}Wardh.'l"'. Jingyun Fang®, Anping Chen’,
Erika Berenguer®, Alexander C. Lees®*, Ralph Mac Nally ©5%, Luiz E. Q. C. Aragdo™®=, Christopher M. Oswalt® & Eckehard G. Brockerhoff® 7%

Silvio F. B. Ferraz ©®, Julio Louzada™, Nargila G. Moura®™, Victor H. F. Oliveira®", Renata Pardini®,
Ricardo R. C. Solar©7, Ima C. G. Vieira™ and Jos Barlow & 14151

[Ferreira et al. 2018; NCC] [Fei et al. 2018; NComm]



Status of CO, flux observation
(Terrestrial CO,, flux and upscaling)



Terrestrial CO, budget; Large gaps among approaches..

Terrestrial CO, budget (11 regions): 1990s & 2000s
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Closing gaps of CO, budget in Southeast Asia

. . Land use change and El Nifio-Southern Oscillation
Inter-decadal variation of terrestrial C02 drive decadal carbon balance shifts in Southeast

budget Asia

Masayuki Kondo 1'2, Kazuhito Ichii 1'2‘3, Prabir K. Patra 2‘22, Joseph G. Canadell 4, Benjamin Poulter 5'6,

. Stephen S\'tch7, Leonardo Calle 5, Yi Y. Liu 3‘9, Albert 1J.M. van D\'jkw, Tazu Saeki3, Nobuko SaigusaE,
- I\/l O d e | S (W I t h O ut I_ U C) Pierre Friedlingstein 7, Almut Arneth”, Anna Harper 7, Atul K. Jain‘z, Etsushi Kato 13, Charles Koven 14{
Fang Li® 1, Thomas A.M. Pugh'€, Stnke Zaehle!’, Andy Wiltshire'8, Frederic Chevallier'®, Takashi MakiZC,
- C O 2 | n V e rS i O n Takashi Nakamuray, Yosuke Miwa2? & Christian Rédenbeck!”

- RS-biomass [Liu et al. 2015] (93-12) [Kondo et al. 2018; Nature Comm.]
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Data-driven CO, flux estimation (upscaling)



Data-driven estimations (SVR with AsiaFlux)
[8-day, 0.25deg, 2000-2015]
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Some Results

Site-level Evaluation GPP trend (2000-15)
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Issues of CO, flux observation



Asia-Oceania: AsiaFlux, OzFlux

Measuring land-atmosphere fluxes (energy, water, gases)
based on micrometeorological methods (eddy-covariance, chamber etc.)

@AsmFlux | ’ TE q N

A : ‘ Land-Atmosphena Obsenvatory
I I I I = == I =)

Welcome to AsiaFlux websne'

psrinsspotsons mooraman s s on v s [ M£ED1//@siaflux.net/] http://www.ozflux.org.au/

hhhhhh

~40 sites
Regularly updated




AsiaFlux data Availability

(no registered data after 2015-+)
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Less submitted data in recent years
Difficulty: Many countries, policies
(no strong obligation for data submission)
Tasks: Promotion of data submission
Equator [

(54 sites, 279 site-years)

[Data: Ichii et al. 2017]



OzFlux data Availability
s, TERN

OzFlux
Land-Atmosphere Observatory
Home Collections Search Resources Help About Us
Collections

A total of 53 collection(s) in the repository

8]
[+1]
1]
]
N
m
wn
]

¥ Sorted by: modified datt ¥ Crdered by | desc v

Cumberland Plain OzFlux Tower Site
Eddy covariance and meteorology data from the Cumberland Plain flux tower and SuperSite, operated by the Hawkesbury Institute for the Environment, Western

Sydney University, Richmond NSW. Cumberland ..

Created by Elise Pendall, Creation date: 2015-11-11 03:13, Modified by Daniel Metzen, Modified date: 2019-11-01 01:13

# [ TERN-Funded | View details

Calperum Chowilla OzFlux tower site

Processed to partitioned GPP and ER L6, L6 for years 2010 to current. Processing with PFP_GUI (October 2019). L1 and L3 October 2019 for years 2010 to current.

Created by Calperum Tech, Creation date: 2013-11-27 04:00, Modified by Calperum Tech, Modified date: 2019-10-16 05:31
“ [ TERN-Funded ] View details

Yanco JAXA OzFlux tower site
The flux tower monitoring system is located within the Yanco region of New South Wales, Australia. Its purpose is to obtain data for validation of GCOM-W1 sail

moisture products, which are ...

Created by Jason Beringer, Creation date: 2013-11-27 11:46, Muodified by Jason Beringer, Modified date: 2019-10-12 12:24

View details



Differences: AsiaFlux, OzFlux

TERN

OzFlux

Land-Atmosphere Observatory

& AsiaFlux

- £ 3

|
i R L

Welcome to AsiaFlux website!

AsiaFlux is a regional research network bringing together scientists from universities and institutions in Asia to study the exchanges of carbon dioxide,
watar ua nd anar; o n il tn inta 1al tima eralac

nnnnnn arrnce Aailu tn intar annial tima era

Multiple countries Terrestrial Ecosystem Research Network
Small groups, network (National Research Infrastructure)
Heavy work for data submission .

No strong obligation P

for data submission

e.g. JapanFlux ‘,
Decided to use European DB
framework for data SmeiSSion DATAINTEGRATION.ANALYSiS.ANDDELIVERY
(Students in my group started working) 5 b ¥

Data submission REQUIRED



Geostationary Satellite
as a New Opportunity of Earth Observation



Geostationary vs Polar-orbiting Satellite

le.g. Himawari-8, FY-4, GK2A] le.g. NOAA-series, Terra, Aqual]

O Global Coverage
P{ﬂar-m-bitiﬂg /\ Less frequent revisiting (e.g. Daily)

satellite
(altitude 600-800k;$§*---2‘-'-"‘

N\ ¥,/ /- Geostationary
’ﬂ““ Satellite
(altitude 36,000km)

X  Fixed Coverage
O High observation frequency (e.g. 10 min)



Himawari-8 AHI (H8-AHI) specification (2015/07-)

1.001 ;'"".Green Red
Similar to MODIS VIS-NIR-SWIR 075 i
wavelength 5 oso-
L% 0.25
Very high obs frequency (10 min.) 5 00— == = ==
% 1.004 == Legend
% 0.751 = AHl
Challenge: 5 sl === MoDis
Only Top-of-Atmosphere (TOA) 0'%
reflectance provided O'OO
0.7 0.8 Wavelength (um) 0.9 1.0
H8AHI vs Himawari-7, MODIS (Terra, Aqua)
Himawari-8 Himawari-7 MODIS (Terra, Aqua)
Bands 16bands Sbands 36bands
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Spatial Resolution
(at Nadir)

Temporal Resolution
(Obs Frequency)
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10min 30min 1day




H8-AHI coverage & available data

Full-Disk (whole observation area) Reprojection (Lon-Lat gridded)
Geometrically corrected
., __Himawari-8 (vis.01) 20160512 0300UTC
s e
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.
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[e.g. Japan Meteorological Agency] [CEReS, Chiba University]



Himawari-8 vs S-NPP VIIRS in Japan

Takayama (TKY) Supersite, Japan

Bud Dormancy | Leaf Expansion |

Leaf Fall

| Post Leaf Fall
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Tomoaki Miura(»*?*, Shin Nagai®, Mika Takeuchi?, Kazuhito Ichii(5? & Hiroki Yoshioka*

[Miura et al. 2019]



Issues, Questions

Hard to validate with observation at present
(Very few recent datasets in Asia)

Promoting publicly available dataset
Experiences in TERN/ICOS etc.

Experiences in TG-2, Linking TG-2 and TG-37?
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