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‘3} Canopy height measurement
by airborne laser altimeter
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Ground Truth Biomass

Sample Tree Measurement
¢ Stem W, = f (dbh)
Allometric |Branch  Wg. = f (dbh)

Biomass <

Equations Leaf W, ; = f(dbh)
. Root W, = f(dbh)

Plot Survey dbh Census

Il
Plot biomass = Ztree biomass = Z f (dbh)
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Results
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Forest Carbon Budgeting
for
Ehime Prefecture, Japan

Stock change method

by
airborne laser altimetry

Ehime Pref., JAPAN

2005—2007

2

> 5,500 km? coverage

« 23 flight lines
e 4 km apart

« totaling 1,600 ki~

» Flown twice
« 2005/2007

50 km




Multi—-temporal Laser Altimetry
for Carbon Budgeting
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Ehime Timber Stock, Growth & C Budget

Airborne
Laser
Sept. | Aug.
2005 | 2007
Forest area (km?) 4,457
Total (Mm?3) 142.8 | 145.7
Tim- Mean (m%ha) 320.3 | 326.9
ber (Mm3/fyr) 1.47
Growth
(m3/ha-yr) 3.3
C Sequestration (t/yr) 492,000




Discrepancy with Gov. Inventory
Airborne Gvt.

Laser Inventory

Sept. | Aug. Dec. Dec.

2005 | 2007 | 2005 | 2007
Forest area (km?) 4,457 3,846

Total (Mm?3) 142.8 [ 145.7| 88.0 | 91.9

Tim- Mean (m3/ha) 320.3 | 326.9228.8 | 239.0
ber (Mma/yr) 1.47 1.96

Growth

(m3/ha-yr) 3.3 5.1

C Sequestration (t/yr) 492,000 657,000
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Airborne Laser Gvt. Stats.
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Measured Standing Stock (m3/ha)

Verification against Plot Measurements




Frull Carbon Accoun
ti1ing of
Kalimantan Peat Swamp Forest
using Airborne Laser Altimetry
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4,000 km Canals dug
to develop

1 Mha of Paddy
but abandoned




Abandoned
Swamp Forest

Drainage
E> lowers water table
[> dries peat

E}{ aerobic decompositiofs
fire :

Consequences of Drainage
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Aerobic Decomposition

Increased Fire Occurrence




Peat subsidence varies from one place




to another

and yet to another




Peat fire burns underground too
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*two 15 km x 2 km strips around flux towers

Study Area:Central Kéliﬁéntan




Aerobic

) Decomposition
Logging

C Budget — Fication - Emisson

Full C Budget Estimation
by Airborne Laser Altimetry

A similar effort
Counting carbon in the Amazon in the Amazon

Ifthe next climate treaty tackies deforestation, tropical nations will need to manitor the biomas:

oftheir forests. One ecologist has worked out  way to dothal from the sky, finds Jef Tollofeom. Nature 461: 1048-1052’ 2009

Above—ground

' Carbon Budgeting
ol with

N Airborne Laser

Global Ecology Department
Carnegie Inst. for Science
Stanford, USA




Conclusion

Airborne Laser Altimetry

should provide
+ objective

* accurate, and
* transparent

means of Forest C Budgeting
for
The REDD to come, and
The Kyoto Protocol




