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Hés S Concept of the monitoring system ng

Satrions GumeH
/ Historic \ Current /Monitoring\

Annual post-fire

Landsat satellite .
data P

Airborne
LiDAR
data

Digital
aerial
photos

3D forest
structure

Tree
species
diversity
map

SPOT-6
data

ICRAF land cover Blomess

SPOT-6 high resolution
field

satellite data
(2016)

inventory

(2013/14)

Annual burned area
maps

DTM

Land cover change DSM
maps

CHM

Forest and

land cover

benchmark
ETo)

Fire frequency map

Carbon stock and
carbon stock
change maps

NAMA EF

Forest and

land cover

benchmark
map

High
resolution
carbon
stock map

Historic carbon
emissions

High
resolution
carbon
stock map

\ 4

carbon
stock
change

\ map J
& ¥ o
S Nt ok AT - © RSS Remote Sensing Solutions Gmbl—@_‘zgﬂg



HSSE Current component: ng

‘-\é S ReMonF Sensing

St Aboveground biomass modeling

Objectives:
— Produce aboveground biomass models from airborne LiDAR data
(acquired by Geosurvey)
— Advise BIOCLIME in the collection of forest inventory data for
calibrating the LIDAR AGB models

— Assess AGB variability and tree species diversity by LIDAR and digital
aerial photography across forest types and degradation stages
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Aboveground biomass modeling ng

Workflow:

In progress
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Aboveground biomass modeling: iZ
Field inventory: Plot design g

Field inventory to collect biomass and biodiversity data:

Across different forest types and degradation levels
Located within the LiDAR strips

Sampling design by IPB

Rectangular nested plot design

Parameters:

« DBH, Tree height, Tree species, specific wood density

AGB calculated by allometric equation

by Chave et al. 2014

Further details on field inventory:

o Subplot A: 2 x 2 m (0.0004 ha), untuk pengukuran semai, serasah, dan tumbuhan
bawah.

/ 3 RU SO | O nO et a I 20 1 5 e SubplotB: 5x 5 m (0.0025 ha), untuk pengukuran pancang (DBH 5-9).

e SubplotC: 10 x 10 m (0.01 ha), untuk pengukuran tiang (DBH 10-19 cm).
e Subplot D: 20 x 20 m (0.04 ha), untuk : pohon kecil (DBH 20-34 cm).
e SubplotE: 20 x 50 m (0.1 ha): pohon besar (DBH 235 cm).
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¥~ Aboveground biomass modeling: iZ
Sl Field inventory: Sampling design g

- Systematic sampling grid

- Total of 627 plot locations

- 130 with high priority

- 66 within LIDAR (15 plots sampled as of December 2015 and used
in preliminary model)

“Plot priority 7
- O Within LIDAR coverage

©  High prioriy otitside LIDAR

o3

L ‘Low priority outside LIDAR
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Aboveground biomass modeling:
LIDAR for forest structure and AGB assessment
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HSS‘Q Aboveground biomass modeling: iz
| S e LIiDAR derived elevation models g

LIDAR processing and filtering:

— Hierarchic robust filtering (Pfeifer et al., 2001) to classify ground
points

— Digital Surface Model (DSM) from highest points
— Digital Terrain Model (DTM) from ground points
— Canopy Height Model (CHM) by deducting DTM from DSM

Canopy Height Model

CHM Digital Terrain Model

DTM

Elevation
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Aboveground biomass modeling: iZ
Height profiles of different forest types
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Aboveground biomass modeling: iZ
AGB regression model g
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RSS; Aboveground biomass modeling: iZ
awis  LIDAR transects to estimate AGB variability g
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Aboveground biomass modeling: iz
LIDAR transects to estimate AGB variability
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RSS: Aboveground biomass modeling: i7
¥ s LIDAR transects to estimate AGB variability g
Recent logging activities (2011/2012)
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Current component: iZ
LIDAR transects to estimate AGB variability g
Former logging activities (2008/2009)
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Current component: iZ
Aboveground biomass modeling g

Determination of local AGB values

— Intersection of AGB model with land cover classification
— For different forest types and degradation stages

Aboveground RGB 650 t/ha
. -
10Mmass
-
Lcc
Random Primary Lowland
points Forest
Secondary Lowland
Forest
Primary Hill and
Land Cover Submontane Forest
Classification Secondary Hill and

Submontane Forest

Point_ID |LCC AGB

0 Secondary Lowland Forest 280.077545
1 Primary Hill and Submontane Forest| 338.612579
2 Primary Hill and Submontane Forest| 329.161087
3 Primary Lowland Forest 310.992896
4 Secondary Lowland Forest 300.068329

¥

Descriptive statistics for each class: Minimum, Maximum, Average, Standard deviation, Variance
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RSS; Aboveground biomass modeling: iZ
SablTions GsH ReSU|tS g

« AGB regression model
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Results

AGB regression model Berau and KH

Berau, East Kalimantan
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Aboveground biomass modeling: g|Z

Kapuas Hulu, West Kalimantan
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Aboveground biomass modeling: ‘
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« Average AGB values for different forest types

Bentaya Kerinci
Land cover class Average [Benakat n Dangku [Sebelat |Khphalalan |Lakitan |[Mangrove Reki (Sembilang
t AGB/ha
High-density Lowland Forest 545 563 393
Medium-density Lowland Forest 313 121 150 430 67 223
Low-density Lowland Forest 145 48 68 116 157 63 120
High-density peat swamp forest 232 169 284
Low-density peat swamp forest 72 72 74
Regrowing peat swamp forest 92 54 200
Permanently inundated peat
swamp forest 194 164 279
High-density Lower Montane Rain
Forest 621 621
Medium-density Lower Montane
Rain Forest 501 501
- |Mangrove 1 193 71 222
* |Mangrove 2 162 24 166
. |Degraded mangrove 41 41
_[Young mangrove 40 40
Nipah palm 69 69
Heath forest 201 201 :
s : © RSS Remote Sensing Sorutions GMDbH 2UT5




Hg S%S Aboveground biomass modeling: g|Z

Saurions GusH ReSU |tS

« Average AGB values for different non forest types

Averag Benaka Bentay Kerinci [Khphalala Mangrov Sembilan

Land cover class e t an Dangku [Sebelat |n Lakitanle Reki |g
t AGB/ha

Scrubland 28 9 6 65 28 3 37 5
Acacia Plantation* 24 21 30 19
Industrial Forest* 36 36
Oil palm plantation* 44 44 4
Rubber 129 129
Coconut plantation* 30 30
Dryland Agriculture 26 4 3 27 15 52
Dryland Agriculture mixed
with Scrub 28 11 23 48 16 40

* AGB stock depending on point in time within rotation cycle
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Aboveground biomass modeling
Outlook

Analysis of 3D forest structure: Vegetation height profiles
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v s Summary and Conclusions

Soturions GueH

RS S giz

Preliminary AGB model available

« Good prediction quality, but more calibration plots necessary

across biomass range

« New predictive model will be established based on improved set

of calibration plots

 Biodiversity analysis pending on the availability of large sample

ol A0
-

© RSS Remote Sensing Solutions GmbH 2015



RSS - Remote Sensing Solutions GmbH
Isarstrasse 3
82065 Baierbrunn (Munich)

navratil@rssgmbh.de
www.rssgmbh.de




LIDAR transects .
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@ Terrain
Height:
47.9 m

AGB:
231.9 t/ha

Secondary Lowland Dipterocarp Forest (0-<300 m a.s.l.) giz
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RS S

Hill and Sub-montane Dipterocarp Forest (300-<900 m a.s.l.) g4
‘ OIF Sexsing g I Z
. Sauumions GmeH
800 A
£ 600 J‘/an/ \W\
ol YA
200 ‘\-’AWV vy’ “W"‘v/\v W\
0 2 4 6 8 10 12 14 16km
70
Plot ID
01_04
@ Terrain 0 .1'0 ”zo 30 40 50 60 70
Height: 200 400 600 800 1000
781.2 m : 1
; ) Canopy
5 LI R Height
AGB | %5 K2 % : -70m
Om
25m
L1

s %

nbH 2015

‘© RSS Remote Sensing Solutions G



Secondary Hill and Sub-montane Dipterocarp Forest (300-<900 mgsiz
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RSS Upper Montane Rainforest (>1500 m a.s.|.) ;
.

SENSING g ' Z
SauuTions GumsH
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Methodological approach .
LiDAR transects to estimate AGB variability g | Z
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Methodological approach

wss: LIDAR transects to estimate AGB variability — Recent logging acti
weul (ca. 2011/12) glez
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Methodological approach

Hé ) wsasx LIDAR transects to estimate AGB variability — Former logging g \Z
swisbut - gctivities (ca. 2008/09)
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Methodological approach
LiDAR transects to estimate AGB variability — No logging act|V|t|eg | y 4
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Methodological approach ;
wsas LIDAR transects to estimate AGB variability - No logging activitieg l Z

10NS GumaH
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