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What will we do by REDD?
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Forest conversion in Malaysia
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Oil palm and rubber tree plantations
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Forest conversion in Paraguay
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Cook Book

How to measure and monitor forest corbon

Preparation of guide book for REDD+
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A flow for estimating GHG emissions/removals
and REDD effect (emission reduction)

FMR RSB ELLEREDDINRDHETE

F g

Forest carbon stock = Forest area x Averaged carbon stock per land area

EFXXE FHARFRERE=1(FMER x BRISLYEHRFERE)

Base map € Ground truth
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Series of remote sensing images
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Automatic
classification

QEJJ \;kﬁ

The present
challenges

Accurate /simplified meth.
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DD areas detection by monitoring forest land

J/ €& Carbon stock per land area for

main forest types

Estimates of carbon stock change (GHG emissions/removals)

J/ € Scenario emissions without REDD
Estimates of REDD effects (GHG emission reduction)
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Effects of seasonality in automatic classification
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Standardization of images with algorithm for reducing the effect of seasonality
ZEIMEERTH7ILT)XLIZESEBRDIZLEL

SPOT images (upper: the end of dry season, Reduction of effect of seasonality by
lower: the beginning of dry season) standardizing images with developed algorithm.
SPOTRIZER (L FHI%&S . T 82894 ERERFELI-7ILIVXLTIEELL. TEHHEOFZEL
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Producing mosaic image using multiple images within a year
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LANDSAT IMAGE 2000-2002
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Forest cover map and locations of FA’s PSPs in Cambodia
AR THEMSMRERARAETETOVNMIE

Samreth et al. (in press)
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The nationwide forest carbon stock in

Cambodia (A tentative figure)
NOROTDHEMNRFEZEE (TEME)

Japan

Forest ‘Forest ) (" Averaged Total
type area carbon stock| carbon stock
In 2006 | | In 2000-2001

__ha o-C ha? Tg-C

Evergreen forest 5,031,540 163.8+7.8 824.2+39.2

Deciduous forest 4,692,098 56.2+6.7 263.9+31.3
Total 9,723,638 1,088.1 + 50.2

k
Including Semi-evergreen forest.
Carbon stocks are shown in mean * standard error.

Samreth et al. (in press)
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Required number of sample plots for av. carbon stock

at a 5% level of precision and a 95% confidence level
RERAETOYMLEH (5% BIRE -95%(EFEE)

o
« 336 plots 3367 Yk

— 260 for evergreen forest, 76 for deciduous forest

* Since most developed countries designed their national forest inventories
(NFIs) at 5% level of precision and 95% confidence level, a sampling design
using 336 plots may be acceptable for most countries.

FEEDNFIDRETERILEET. CORBRIIZITANONDETHAS

* Forestsin the PSPs are sometimes destroyed. A sufficient number of extra
plots are vital in the region under pressure of land-use change and heavy
wood extraction. Required number of plots should be monitored to be
able to add extra plots if necessary.
FHRRELD - SIEAED B TIET OV IESN S, TOVE T RBE
B-E=A RV BREHEZE=F) L. BEICIGLTEMT S y
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Available allometry equations for tropical tree biomass

HEMARDNAFTAHEER

Generic equations for tropical trees Sufficient
Specific equations for trees in
Tropical rainforest Existing
Tropical monsoon forest
Evergreen forest Less
Deciduous forest None
Tropical semi- arid forest None?
Biomes | {Baatswamp arast Sy
e R ng
Others
Secondary forest of t. rainforest  Existing
Shrub community Less
Palm forest Less
. Bamboo forest Less
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Destructive biomass samplmg and its manual

(5) Remove all branches with leaves
chainsaw and| (® To caleulate the volume of the soil
hand saws. ¢ ‘mound, measure its area and height.
A manual of simplified destructive sampling : g Separate stoms and branches to avoi

ng thin stems with bran:

of tree biomass using an excavation machine

EREFIALEBA (AT RAD
- (6) Separate leaves from branches on the]
B ESNEBREEI =27 vol.1 —
May, 2011 SR - i : “long and s

id

qua

The height of the mound are m d at 4-5point for]

(see broken line)

Khmer and
Spanish versions
are under

(9) Make 1mx1m sample plots on the]

mound.

The numl ple plots depends on|
the size of mound.

convenient for weighing.

. A E -
r r I n i or large amounts, divide the samples into sizes
- N s Measure the height of sample plots.
4 o




A REDDSEZ: Allometry equations for
deciduous forest tree biomass in Indochina
AR FEBEMRROT7AAR)Z

Generic equations
make overestimates
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Importance assessment

Modified from Kiyono et al. (2011)
Dry-land forest

CH,

CwWD

ml
u2
m3
LK}
u5
uo

1:CO, from biomass, 2:CWD, 3:S0M,

ERPHRREERETD

Drained peat
swamp forest

ml
u2
m3
LB
u5
noé

4:N,O biomass burning, 5:50M

mineralization, 6:CH, biomass burning

Subcategory

Estimates with the
project data (Mg-

CO,hat10y™) Importa
Dry land forest in the test-site in Des
Cambodia
Biomass (aboveground and
377 (108-517) 89%
belowground)
€02 peadwood, litter 16 (0-19) 4%
SOM 13 (5-22) 3%
Fire 2 (0.3-3) 0.4%
N,O
SOM mineralization 0 0%
CH, Fire 17 (3-31) 4%
Total 425 (116-592) 100%
Drained peat swamp forest in the test-
site in Indonesia
Biomass (aboveground and 60 (39-83) 3%
belowground)
C0: peadwood, litter 37 (29-43) 4%
SOM 762
Fire 1(1-1) 0.1%
N,O
SOM mineralization 9 (0-37) 1%
CH, Fire 9 (7-11) 1%
Total 878 (838-937) 100%




A REDDSjs Conclusions

The nationwide forest carbon stock has rarely been monitored in tropical countries.
However, in wider regions covered by permanent sampling plots (PSPs), we can expect a
reasonably accurate estimation of carbon stock and its trends by using the PSP data with
equations for converting carbon stock and moderately classifying forest types via satellite
imagery REIFAE 7OV LEEESN TONIEEE) T THMRRFZZTHETES
As a feasibility study for applying a simplified method to estimate CO, emissions from
deforestation and forest degradation in tropical forests, we estimated the nationwide forest
tree biomass carbon stock in Cambodia. H 7R 7 TlR&H 1=

By repeating this calculation, we could monitor the trend of forest carbon stock on a
national scale. #& YR LEHBIT NITFL U R H S

Technical challenges in forest monitoring include automatic land cover classification by
remote sensing (RS) and accurate/simplified methodologies for carbon stock by ground
based measurement (GBM). 3 fiTBIERRE (L) EL> D BENEHAl. EETRE S5 LERE
For the issue of seasonality in a seasonal forest, we have tried standardization of satellite
images with algorithm for reducing the effect of seasonality.. For GBM, we have selected
biomes important and less data and devised allometry equations specific to them. Z=&1T£®D
REICDODWTIEHZEHOEEZRL T EBRULEICRYBATWNS M LRAETIIEETH
BIZEMWDIOoT T—2DENNAFA—L(EYER) DT7AAN)KXZEFHAFEL TS

A “Cook-book - How to measure and monitor forest carbon” is under preparation by FFPRI

and will compile our latest knowledge in forest carbon measurement and monitoring. Zx #A 4

HOFEMEREICIEIHFERRRDETAEE=2) T DEFOMENREFEINDSGFE
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Thank you for your attention.
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kiono@ffpri.affrc.go.jp

This research was supported by the emergency project to
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