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Terrestrial CO, budget; Large gaps among approaches..
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Focus on Southeast Asia

Inter-decadal variation of terrestrial CO, budget

- Models (without LUC)
- CO, Inversion
- RS-biomass [Liu et al. 2015] (1993-2012)

Release
B TRENDY S2 (8 models w/o LUC: IPCC ARS kype)

041 mm co, inversion '
== = Abiomass

, Budget[PgC yr1]

=
©

|
o
n

Terrestrial CO
S
B

Uptake 1980s 1990s 2000s

Land use change and El Nifio-Southern Oscillation

drive decadal carbon balance shifts in Southeast
Asia
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Focus on Southeast Asia

If we used models with LUC,
- good agreement with CO2 inversion, biomass

- improvement to current IPCC report
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Where did we use AsiaFlux?

Registered Sites Data Available Sites
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AsiaFlux, JapanFlux

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

& AsiaFlux
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[http://asiaflux.net/]

About JapanFlux Organiza tion Monitoring Sites Software Publication Link
JapanFlux

{_ocaj Network} Qndividual SitesD

[http://www.japanflux.org/]



AsiaFlux Site distribution

Registered Sites Data Available Sites

108 sites _
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AsiaFlux DB (from AsiaFlux web)




Latest: Available Flux obs data across Asia

AsiaFlux+FFPRI(Japan)+CarboEurope etc. (54) (for upscaling)
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Asia Fluxdata Availability
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Spatial Upscalinc

| el el
[AsiaFlux, FLUXNET]

Input Variables

[Remote Sensing, Climate]

Process-based model
(e.g. TRENDYs)

Empirical Model

(\e.g. machine—learning))

-Commonly used

-Problems in performance
-Hard to incorporate
observation data
(many obs, parameters...)

Upscaled Fluxes

-Simple concept

-Easy to use many data
-Drastic increases in obs data
-Improve of machine learning




Data-driven Spatial Upscaling

Site—obsrvation Site-level evaluation
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Result: Site-level evaluation
8-day GPP, NEE (by SVR) (all 54 sites)
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Issues of Data-driven estimations
8-day GPP, NEE by Plant Functional Types (PFTs)

GPP NEE

r RMSE r RMSE

Al 0.73 2.13 042 1.40
ENF  0.78 1.84 0.29 1.28
EBF 033 2.62 0.00 1.86
DNF  0.72 2.36 0.54 142
DBF  0.84 1.76 0.78 1.50
MF 073 1.94 0.37 1.27
GRA 044 2.35 0.37 1.09
TUN 075 0.96 0.66 0.68
CRO 057 248 0.60 1.59

Evergreen
Broadleaf

Forest

(mostly tropical)

[Ichii et al. 2017; JGR-Biogeosciences]



Site-mean (all 54 sites) GPP, NEE

Estimated GPP (gC m2 day™)
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Spatial pattern in SVR-GPP and NEE

GPP (Photosynthesis) NEE (Reco - GPP)
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Top-down : GOSAT L4A, Bottom-up:
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Data-driven (upscaling) (SVR-Asia)
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Consistency in Siberia, E. Asia.
Differences in S Asia, SE Asia.

Different Definition:
Flux (ML): NEE (Resp-GPP)
GOSAT (Inv): NBP (net totalflux)

Although.. We know
some issues in data-driven
estimation (e.g. poor NEE)

[Ichii et al. 2017]



Summary

AsiaFlux (FLUXNET) Data:
So far, not included in global CO2 budget synthesis analysis
(e.g. global carbon project)

AsiaFlux Data: 54 sites (incl. other DB)
More data submission is needed.
(How to promote submission?)

AsiaFlux + RS + Machine Learning:
Spatial Upscaling (Data-driven products)
Issues in tropical forests, and NEE

Data-driven products are ready to use for CO, budget estimation.
Similar Product: MTE [Jung et al. 2011]
SVR-Global [Kondo et al. 2015]
FLUXCOM [Tramontana et al. 2016]









Effect of denser observation network on CO, flux constrain

Test GPP extrapolation variability (by machine learning)
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Basic Data: Asia Integrated EC dataset

AsiaFlux+FFPRI+CarboEurope etc. (54) (for upscaling)
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Expansion of AsiaFlux, JapanFlux
Stage 1: First AsiaFlux (JapanFlux) multi-site synthesis (13)
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Spatial distribution of carbon balance in forest ecosystems
across East Asia
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Temporal and spatial variations in the seasonal patterns of CO»
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Expansion of AsiaFlux, JapanFlux
Stage 2: CarboEastAsia (Japan-China-Korea Joint Program) multi-site synthesis (26)
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SPECIAL FEATURE: ORIGINAL ARTICLE

Lessons learned from CarboEastAsia: Carbon and
water cycles in East Asian terrestrial ecosystems

Dataset of CarboEastAsia and uncertainties in the CO, budget
evaluation caused by different data processing
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Lessons learned from CarboEastAsia: Carbon and
water cycles in East Asian terrestrial ecosystems

SPECIAL FEATURE: ORIGINAL ARTICLE

Site-level model-data synthesis of terrestrial carbon fluxes
in the CarboEastAsia eddy-covariance observation network:
toward future modeling efforts
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Net CO, Flux (SVR-Asia vs GOSAT L4A)

Top-down : GOSAT L4A, Bottom-up: Data-driven (upscaling) (SVR-Asia)
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AsiaFlux Registered Sites [Site-Registered] [Oct 2018]
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AsiaFlux Registered Sites [Data on AsiaFlux DB] [Oct 2018]
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