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Current Global Issues



Contributions to Global Issues through GEOSS

Disaster Weather

Health s Ecosystem
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Climate Change - Biodiversity
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Climate Change
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Nations Unies
Conférence sur les Changements Climatiques 2015
COP21/CMP11

. Paris_France
N }

PARIS2015

UN CLIMATE CHANGE CONFERENCE

COP21-CMP11




MR A= BA




United Nations Framework Convention on Climate Change
Third Session, Conference of the Parties
Kyoto, 1- 10 December 1997

COP 3in UNFCCC
Kyoto Protocol

Reduce their GHG emissions by 5.2% on average
for the period 2008-2012, relative to their
annual emissions in a base year, usually 1990

Rate of Emission reduction: EU — 8%, USA — 7%,
Japan—-6 %




Carbon Cycle
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Techniques and Networks of Global Carbon Cycle Observation
at Various Time and Spatial Scales
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REDD-plus
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Concept of Emission Reduction in REDD+

Emission

-  Actual emission
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Estimated emission without reduction efforts

Emission reductions

5 Reduction efforts

year



IPCC basic equation to estimate GHG emissions
from activities related with LULUCF sector
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Forest Carbon Stock using Remote Sensing and Field Survey

L Decision of classification classes )
Plotless sampling in Plot survey in

each class each class

Disturbance
Forest type No / light Midium

Cambodia Malaysia

Image classification Evergreen Lowland Allometry
Semi- Hill

Deciduous Mountane
Calculation of

Others Mangrove / peat carbon stock
swamp

Verification

evergreen

Estimation of forest area by forest type Estimation of mean carbon stock by
and disturbance degree forest type and disturbance degree

[ Total carbon stock = 2 (Forest area; x mean carbon stock;) J




Idea of Forest Degradation

Deforestation
\

| Degradation\

Carbon stock per unit area




Lesson and Learn from GLAS Mission



Waveform of LIDAR data in a mature forest
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Maximum tree height derived from

LIDAR data was about 43 m.

Intensity has a peak around 23m
height and it means canopy layer.
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Forestry and Forest Products Research Institute




Waveform of LIDAR data in a degraded forest

« Maximum tree height derived from
LIDAR data was about 42 m.

* Intensity was relayively weak
through all layers.
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Waveform of LIDAR data in a rubber plantation

Maximum tree height
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50 « Maximum tree height derived from
V LIDAR data was about 23 m.

* Intensity has a peak around 15m
0 height and it means canopy layer.
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Forestry and Forest Products Research Institute &



Growth and Degradation of Forest from Waveform changes
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Issue of Observation using Large footprint on a slope
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Objectives and Products of MOLI

MOLI

Multi-footprint Observation Lidar and Imager

‘Canopy height

‘Above Ground Biomass
-Forest structure

‘DEM

‘Imager product




The number of footprints of GLAS after screening

Samples (million) Tropical  Tropical Tropical  Total

America Africa Asia
Available 13.2 18.2 11.8 43.2
After screening 2.3 2.5 0.7 5.5

Percent % used 17.4 13.8 5.9 12.7



Reduction of Topographic Effect
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Principle of determination for slope & azimuth angle
using multi-footprint

4 footprints / 1st shot

Along track

Along track “
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Number of footprints /one pulse|
True value
4 2
Azimuth angle |135.00deg.| 135.33 deg. 135.00 deg.

Slope angle 30.00 deg. 30.03 deg. 29.80 deg.

2 footprints / 2nd shot




Saturation for large biomass in SAR observation
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Aboveground Biomass (Mg/ha)

Many different studies achieved
10-20% accuracy for
biomass below < 100 Mg/ha

Highest biomass areas
estimated using dense
grid of lidar samples
alone at coarser
resolutions

from R.Dubaya et.al, GRSSIEEE2010




A chain of islands including Borneo

| SS g roun d traC k S and Celebes and Java and Sumatra in

Southeast Asia

(b) one-month orbit




Estimation of Aboveground Biomass(AGB) by Lidar

- . .
Forest height to biomass allometry
Canopy Height =a, x [Waveform Extent ]

—a, x [Elevation Difference in Footprint ]

A Ground Biomass (AGB,)
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AGB regression model
(e.g. in Sabah , Malaysia)

AGB=3 ‘75h100.742h25-2.864h503.4O6h75-3.364h90-0.170

, where h,,, h,c, hy, h,c, hy, are corresponding
to the point (height) in the waveform at which
the given energy percentile is reached.
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Requirement of Observation Parameters and accuracies

Parameters Coverage Uncertainties Remarks
Global 1m-3m, For biomass
or 10%0-20% estimation
) ) 1m-3m, .
Forest height Regional or 109%-20% For forest inventory
Local ~10% S'tg qua_llty
estimation
Contribution to
Three layers )
Global biomass,
~5m-10m N
Forest Forest monitoring
structure Disturbance,
: Three layers -
Regional ~Em-10m Monitoring,
REDD++
_ Global Carbon stock
Forest biomass : ~20t/ha :
Regional Forest inventory
Topography Global <2m DEM




Plan for product development

Level O Assumed User
-
" Level 1:Full-waveform product
08 Full-waveform product will be generated -Waveform analyst

*Tree height map maker
*Elevation map maker

o
o

Intensity (a.u.)

from Level 0 data. This product will
include full-waveform data and
0 100 200 300 400 . . 5 0
time (ns) information about location, attitude of
tform, and, time.

o
~

Level 2: Tree height product (ISS nadir

only) - Carbon cycle modeler
Tree height will be estimated by analysis - Forest monitor
of full-waveform product. This product will *Tree height map maker

include tree height data and information

about location, attitude of platform, and,
e

High level product: Global tree height + Carbon cycle modeler
map/Global biomass map OIS Mooy
High level product will be generated by
fusion use of tree height product and _ _

* Policymaking and

other satellite data such as imager and Ry ST
SAR. society




Thank you for your attention!



