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Requirements for forest carbon monitoring

o MRV (Measurable, Reportable, Verifiable) system

« SBSTA31 (2009.12)
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: SBSTA31(2009 12)

o COP requests developing country Parties to establish

robust and transparent national forest monitoring systems
... that;

- Use a combination of remote sensing and ground-based
Q forest carbon inventory
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How to estimate carbon stocks
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Carbon stocks = 2 Forest area; x Carbon densltyI
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Estimation method of carbon stock change

Gain-Loss Method #m-t8%:%
Carbon stock changes mxzEzik
= Gain by growth — Loss by disturbance
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Not easy to estimate
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Stock Change Method Z#&% 1t
Carbon stock changes mgxzEzit

= (Carbon stocks,, — Carbon stocks,,)/(t2 - t1)
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gives feasible estimation =fTalgEkEAEL
requires Repeated Ground Measurement
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Measurement of Carbon Density
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» Methods depend on forest types and activities
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- Permanent Sampling Plots General
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> Community age Slash-and-burn area
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- Crown diameter Large trees forests
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Results of a Preliminary Research Project in Cambodia

T T i e VT e s,
Two important forest types
")\-ﬁt&‘ g ] 4-" i
IEZ# TE -
i : o A1
8 SEF A
- Deciduous forest | =
R * 4, 692,098 ha
2. Shrubs
%ﬁ% by : B
e ' ( s = 3.0thers
Evergre o et I ot
3,668,90 4 . <R s @ Permanent =S’::d
(FA2000)s L S sampling plots .
. . T " "k | (n=17) (Ministry z [ et and wetons
b o “ | of Environment, -
l 3 83 L) Cambodia)
'] 50 100 150 200
— — ') By Eriko Ito




R EOAIE
Estimation of Averaged Carbon Density

‘A‘ Kiyono et al. JARQ 44 (1), 81 - 92 (2010) http://www.jircas.affrc.go.jp
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Allometry Equations and Parameters for Estimation of Biomass Carbon

Leaf weight: WI =173 ba0.938 (n =509, R2 =0.780, P < 0.001)
Branch weight: Wb =0.217 bal.26 D1.48 (n =509, R2 =0.910, P <0.001)
Stem weight: Ws =2.69 bal.29 D1.35 (n =509, R2 =0.971, P <0.001)
Root weight: Wr = 0.500 bal.20 D1.33 (n =509, R2 =0.943, P <0.001)

ba: basal area, m2; D: basic density; Carbon fraction: 0.5
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Total forest carbon stocks in Cambodia

2 (AFMEE x THRREE) = BKFE

2 (Forest area, x Averaged carbon density,) = Total carbon stock
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Forest Forest Averaged Total
type area carbon density carbon stock
km? Mg-C hatl Tg-C
EHXWEF 36,689 140.0 = 89.5 513.6 + 328.3
SEZEFADF 46,921 74.5 = 49.9 349.4 + 234.3
&&tTotal 83,610 863.0 = 403.3

More types and More PSPs are required to decrease uncertainty
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Carbon monitoring and National Forest Inventory
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» A sufficient number of repeated plots are required for
REDD+ carbon monitoring.

» Systematic sampling is often employed for National forest
Inventory

» Carbon monitoring systems should be designed based on
National Forest Inventories to use results of plot
measurement, or both should be installed at once.




Phased Array type L-band Synthetic Aperture
Radar : PALSAR
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The Phased Array type L-band Synthetic Aperture
Radar (PALSAR) is an active microwave sensor
using L-band frequency to achieve cloud-free and
day-and-night land observation.

PALSAR image Landsat ETM+ image
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Uses of PALSAR for Forest Carbon Momtorlng
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It is at the stage of research and development

PALSAR does not replace optical sensors, but is
complementary to optical sensors.

Combination of optical sensors and PALSAR Is
effective
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Conclusion
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» Monitoring changes of forest carbon densities are required to
evaluate not only activities for reducing deforestation but also
activities for reducing forest degradation and + .

» Appropriate monitoring methods of carbon density depend on
forest types and activities, but PSPs are robust.

» Forest carbon monitoring systems should be designed based
! on National Forest Inventories to use results of plot

measurement, or both should be installed at once. 15
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