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Forest Carbon Monitoring System
(FCMS)

Land-use change C emission (est.

ViSiT|)
- -

LUC emission: 19905

Building a global archive for forest and
land cover change monitoring

K&C JAXA/METI K&C JAXA/METI




Outline of the FCMS (GERF-B81)

Funded by the Ministry of the Environment, Japan

Top-down approach
(Region & Country Level )

Development of SAR
Mosaic Dataset

Understand Vegetation Disturbance

Subtopic 5 [Takeuchi UoT]
Using Remote Sensing to

v

Subtopic 2 [Shimada JAXA]
Analysis of SAR Images

Subtopic 4 [Oguma NIES]
Estimating Forest Structure
Parameters using
Microwave

—

Subtopic 6 [Ito NIES]
=> Evaluating Carbon Balance
with Ecosystem Models

|

Subtopic 3 [Sekine MRI]
Analysis of Forest Inventories

Bottom-up approach
(Plot & Site Level)
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Method: Satellite — ALOS/PALSAR



Method: Ecosystem Model - VISIT

Vegetation Integrated Simulator for Trace gases

(Developed in NIES & FRCGC-JAMSTEC)

Objectives
. Atmosphere-ﬁull Carbon Accounting \IGBP-iLEAPS
« Especially, m => Less leakage : ) budget

. Assessment|  -Harvest consumption loss
-Wildfire (option)
-Erosion and leaching nonthly
(option) 5is & respiration
-BVOC emission (option) ~ |2@atr
-CH exchange (option)

D
.v.v»x“' i

/ denitrification

conversion
- Fire emission: CO,, CO, BC, etc.

- BVOC emission: isoprene etc.

- Others: N,, NO, NH,, erosion

Carbon-cycle Nitrogen-cycle
(Sim-CYCLE-based)



Method: Inventory - PlotNet

PlotNet is managed by
many Prof. T.Kohyama and
many forest ecologists in
Japan.

=> Ground Verification
Model Validation




Test study site: Pasoh, Malaysia

, Pasoh Forest Reserve in Malaysia
" BEaeN, 102:aeEB8é

ElevationB80m

Minimum air temperature: 22.7 °C
Maximum air temperature: 33.2 °C
Precipitation amountBI671mm
Soil : Ultisol




Land-cover Change at Pasoh

JERS-1: 1996

@ Research tower

O

RGB: 199609-199509-199502 HH
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PALSAR: 2008

® Research tower

O Vil palm plantations

RGB: 2008 _9 7 1 HH

(data: Dr. Hasi Bagan)



Test site: Pasoh, Malaysia
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Water Forest Build-up Oil-palm Others (data: Dr. Hasi Bagan)



C budget (Mg C/ha/yr)

C stock (Mg C/ha)

Simulated Carbon Budget

primary forest => oil palm plantation

uptake

A

10 | \primary forest
20 |
230 forest C bUdg@t emission
40 |
SO T forest + product C budget
60 &

1048 1958 1068 1978 1088 1998 2008

residual_sol
| |
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IPCC GPG - forest to cropland:EQ.3.3.

(Mg C ha!)

Comparison among Methods

DC,.=DC,. +DC.

-300

-200

-100

100

200

| IPCC-GPG C stock change (model-based) CO, budget Full-C accounting |
| default model (model-based) (model-based)
1-yr 20-yr 1-yr 20-yr
1-yr 20-yr
- 1-yr  20-yr y y
'_ residue -
i [ |
I m Consum
| |
@ © Q L8]
= o 2 2 g 2 o o < <
E] = I © © & [ i O [
o] ] = = 6 % =z = il I~
ko) £ o o It - o =R =) ==
o + =~ 3 8 o @ & Ry b 53
&) m T © © — T o~ T~ © gl @ i
a g N £m = Em £— o - o O — a7
‘-?Q (RN G G anr o TIJFYQ TI’E o =
O O I~ ‘ao B ol Oy Ly T o T & o5 =5
g £ 25 Q% 25 £5 sC 2 S S
= < < = [

Soils

emission

uptake



1980

Long-term carbon budget (simulated)
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Sensitivity/Uncertainty Analysis

Primary forest => Secondary fores

Primary forest => Qil Palm Plantati



Toward GEO-FCT: Operational &
Scalabllity

From Research to Operation

« Validation with field data

» Nesting approach from plot-scale
to regional-scale

» Semi-real time satellite monitoring
and operational model evaluation

» Wildfire impacts

=> GEO/GEOSS, UNFCC/COP15,
IPC

(9 Global ~ Asia {b) Regional (c) Local
Wﬁd"m
i
S

A




Next Target: Borneo

Land cover: ALOS/PALSAR
(+MODIS)

Model: VISIT as applied to Pasoh
Climate: WorldClim + JCDAS
Soil: HWSD

Spatial resolution: 0.1~1km (?)

_ Test plot 1: Lambir, Sarawak
- Test plot 2: Palankaraya

Research challenges:

- Accelerating deforestation

- Emission from peat forests

- Emission by biomass burning
Operational challenges:

(data by N.Wielaard & D.Hoekman) - Wall-to-wall




Requirements of Data

Calibration & Model Input

- Aboveground/belowground biomass

- Soll carbon stock (inc. CWD, humus)

- Leaf area index and its seasonality

- Productivity (annual dry-matter production)
- Ecophysiological parameters (LUE etc.)

Validation &Verification

- Biomass growth pattern from inventory
- Change in soll carbon stock

- Net CO, flux (tower observation)

- Soll CO, efflux etc.



Summary

FCMS (GERF-B81) Project is attempting to develop a
regional (Asian) forest carbon monitoring system by
Integrating inventory, satellite, and modeling.

At the test site, Pasoh, our approach worked well; the
ecosystem model captured carbon budget time series.

The FCMS (GERF-B81) approach will be applied to

Borneo, Southeast Asia, and other regions, contributing
to the Forest Carbon Tracking by GEO.

Thank you & Khob-khun-
Krab !






Earth Observation and Forest

Maonitoring
ALOS/PALSAR by JAXA

model
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