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Fig. 1.!German-Indonesian ALS team in front of Bell 206-Helicopter in Central Kalimantan: 
Juergen Frank, Detlef Klante, Suyud, Alam, Viktor Boehm, Jan Giehler and Mustafa 
Syafrudin 

Thomas Sailer
Thomas Sailer - 09.03.2008 18:40
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Technical equipments of Airborne Laser Scanning  
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Table 1. Parameter of Airborne Laser Scanning System.  
We used +/- 30° scan angle in approx. 500m flight altitude above ground 
 

Peat Drilling and Carbon estimation 
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Table 2. The method used for peat and mineral soil analysis 



 

Data Processing 
Land cover classes with peat land and PSF types: 
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Die Rolle des ALS für die Ermittlung des peat volumes respektive des Kohlenstoff-gehalts ist meiner Meinung nach nicht deutlich genug hervorgehoben. Vielleicht könnte man die Rolle des ALS für die peat volume Ermittlung noch verdeutlichen bzw. stärker mit einbeziehen.
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Ich finde 1,5 fachen Zeilenabstand angenehmer zum lesen
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Fig. 2. SRTM DEM-Image from Feb. 2000 with GPS- tracks of peat drillings in red between Tangkiling 
and Kasongan of the upper Sebangau Nat. Park region. The elevation is shown in colours. The brown 
(very high tree canopies) and green colours are PSF, no penetration of trees. Cleared peat land is 
lower, especially along the highway with blue track points. River Katingan left, Rungan right and the 
Tangkiling hills can be identified. The peat drilling locations are marked by the red points parallel to the 
Kalimantan highway and between Katingan and Habaring Hurung PSF with 700m distances. Blue is 
the track on the Kalimantan highway and red are the 91 peat drillings..   

!
Fig. 3. ALS-Tracks from 8.8.2007 showing the topography (DTM, classified) of peatland and peat-
drillings between rivers Katingan and Rungan superimposed on a Landsat-image 2000. The peatland 
elevation is presented in different colours, red is high and blue low. The ALS penetrates the canopy 
and produces 3% - 5% return pulses through PSF. ALS-Track widths is approx. 500m.  



Cross-section of Peat Depth a long Transect Between Kasongan and Tangkiling
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Fig. 4. Measurements of peat depth along the Kalimantan highway Kasongan to Tangkiling between 
the rivers Katingan and Rungan. At km 53.5 is the peat depth 8.10m and there is also approx. the peat 
dome, see ALS-data. 

Peat Drillings between Rungan and Katingan

FHFF

EHFF

YHFF

ZHFF

\HFF

PFHFF

PEHFF

F
HF
F
F

P
HF
Z
Y

E
HG
S
Z

Y
HJ
E
J

Q
HG
S
Z

G
HE
Z
E

\
HG
Y
F

P
F
HF
Q
E

P
P
HQ
F
Z

P
E
H\
E
G

P
Y
HE
\
J

P
Q
HZ
\
E

P
G
HP
J
Z

P
\
HZ
P
G

E
F
HF
Y
J

E
P
HE
P
Z

E
J
HP
G
E

path [m]

p
e
a
t 
d
e
p
th

 [
m

]

&89109!3-I43M![0:03-91![83891X0.-9109!3-I43

 
Fig. 5. Peat depth along the Katingan to Habaring Hurung-transect: Peat depth variation between 10m 
and shallow peat layer. 

Peat Topography: Katingan and Habaring Hurung
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Fig. 6. ALS-DTM x-cross-section (24.5km) between river Katingan and village Habaring Hurung 
(y=7.3km). The Peat dome has an altitude of 40.8m, referenced to PKY airport with 25.0m 
  



 
Fig. 6. ALS-Track from river Katingan to transmigration village Habaring Hurung (right side) 
superimposed on a Landsat-image. The ALS-data are processed and show the DTM as topography 
with contour-lines in 1m steps starting from 23.1m at Katingan river up to 40.8m at this peat dome, 
reference to PKY airport with 25.0m. On the right side is the peat dome, which can be located by the 
canopy colours in the Landsat image RGB = 543.   

!
Fig. 7. ALS-image from Transmigration village Habaring Hurung as DSM in a TIN-presentation 
showing huts, fields, trees and plantations with 1mx1m resolution. On the right side the field level 
drops down to river Rungan. Here are shallow peat layers with approx. 1m-2m thickness. 

            
Fig.8. ALS-DSM-image from PSF, cross-section with 35m tall trees, the canopy and aerial photo (right) 

on the peat dome near Habaring Hurung.  ALS single tree detection is possible.  



 
Fig.9. ALS-TIN-DTM image with contour-lines of 1m distance from Bukit Tjilik Riwut at km 69. The 
granite top has 77m altitude referenced to PKY airport with 25m. On right side is the road with ditches. 

!
!

!
Fig. 10+11. ALS-Tracks above as LAS and below as TIN, from river Rungan (right side) along transect 
road to Kasongan superimposed on a Landsat-image. The ALS-TIN-data are processed and show the 
DTM as topography with contour-lines in 3m steps starting from Rungan with 20.8m up to 49.1m at 
peat dome km53.2km, reference to PKY airport with 25.0m. The peat dome is at km53.2 in the middle, 
which can be located by the red colour of the DTM. Km69 shows the Bukit Tjilik Riwut, see Fig. 9+10.!



!
Fig. 12. ALS processed image as ALS-DTM showing the 7 Tangkiling Granite Hills (approx. 180m) in 
the middle, surrounded by an ALS-DSM image from the peatland and on the left und right side is 
visible a Landsat image from that area with river Rungan on the right side. 

 

!
Fig. 13. Estimated area of stored peat volume and carbon for the northern area of Sebangau 
Catchment and Palangkaraya between rivers Katingan and Rungan up to the PSF-border to the heath 
forest analysed in the Landsat image from 1991 with two types of peat thickness (brown 5 to 6m and 
yellow 2.5 to 3m). Tangkiling and Kasongan area and locations near the rivers are not included in the 
estimation! 
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]6345.!!!!

PPJHZJFG\

PSF!<D!

!!

[03B?09!

X*!YS! 2PHSJGPY YJHP!ZE!

EFF!D!568./!

]6345.!!!!

PPJHZJYPP

PGF!<D!

!!

[03B?09!

X*!Y\HQ! 2PHSJ\YY YEHQ!ZJ!

EFF!D!568./!

]6345.!!!!

PPJHZJ\PY

YG!<D!

!!

$09B!

X*!Y\! 2PHSJSSE YEHP!ZY!

EFF!D!568./!

]6345.!

PPJHZYEYG

ZQ!!<D!

!!

$09B!

X*!YGHQ! 2PHSYPQJ JSHS!ZQ!

EFF!D!568./!

]6345.!

PPJHZYZYG

Q!<D!

!!

$09B!

X*!YG! 2PHSYEGE J\HE!ZZ!

EFF!D!568./!

#85/!

PPJHZQPJP

F!<D!

!!

$09B!

X*!YZHQ! 2PHSYJYG JJ!ZG!

EFF!D!568./!

#85/!

PPJHZQQZY

F!<D!

!!

$09B!!

X*!YZ! 2PHSYQFZ YFHY!Z\!

EFF!D!568./!

#85/!

PPJHZQS\Z

F!<D!

!!

$09B!!

X*!YQHQ! 2PHSYZQJ JSHS!ZS!

EFF!D!568./!

#85/!

PPJHZZYJJ

F!<D!

!!

$09B!

X*!YQ! 2PSYYEE YFHP!GF!

EFF!D!568./!

#85/!

PPJHZZ\ZY

F!<D!

!!

$09B!

GP! X*!YYHQ! ]6345.! 2PHSYGQ\ F!<D! YFHS! $09B!



EFF!D!W63./! PPJHZGEQS !!

X*!YY! 2PHSY\JJ JSHZ!GE!

EFF!D!W63./!

#85/!

PPJHZGZQZ

F!<D!

!!

$09B!

X*!YJHQ! 2PHSYSJJ JYHQ!GJ!

EFF!D!W63./!

#85/!9403!3-I43!

PPJHZ\PPP

F!<D!

!!

$09B!

X*!YJ! 2PHSQFQZ J\HY!GY!

EFF!D!W63./!

#85/!

PPJHZ\YQJ

F!<D!

!!

$09B!

X*!YEHQ! 2PHSQPZP YPHP!GQ!

EFF!D!W63./!

#85/!

PPJHZ\SJS

Q!<D!

!!

$09B!

X*!YE! 2PHSQJQJ JJHQ!GZ!

EFF!D!W63./!

&-I43!

PPJHZSJSE

E!<D!

!!

$09B!

X*!YPHQ! 2PHSQQF\ JGHJ!GG!

EFF!D!W63./!

#85/!

PPJHZS\PS

F!<D!

!!

$09B!

X*!YP! 2PHSQZEE JGHQ!G\!

EFF!D!W63./!

#85/!

PPJHGFEFZ

J!<D!=7-..43>!

!!

$09B!

X*!YFHQ! 2PHSQ\Q\ JSHG!GS!

EFF!D!W63./!

]6345.!

PPJHGFGPP

EFF!<D!

!!

'70@4@!

X*!YF! 2PHSQSSY JSH\!\F!

EFF!D!W63./!

]6345.!

PPJHGPFSE

PSF!<D!

!!

$09B!

X*!JSHQ! 2PHSZPFJ YFHQ!\P!

EFF!D!W63./!

]6345.!

PPJHGPQQZ

JF!<D!

!!

$09B!

X*!JS! 2PHSZEPG YPH\!\E!

EFF!D!W63./!

#85/!

PPJHGPSJZ

Q!<D!

!!

$09B!

X*!J\HQ! 2PHSZESY YEHP!\J!

EFF!D!W63./!

#85/!

PPJHGEEPP

PF!<D!

!!

$09B!

X*!J\! 2PHSZYQ\ YPHP!\Y!

EFF!D!W63./!

#85/!!2!
%3095D-130.-69!

PPJHGE\EE

Q!<D!

!!

$09B!

X*!JGHQ! 2PHSZZ\J YFHG!\Q!

EFF!D!W63./!

#85/!

PPJHGJJJZ

Q!<D!

!!

$09B!

X*!JG! 2PHSZ\F\ JQH\!\Z!

EFF!D!W63./!

#85/!

PPJHGJZFZ

E!<D!

!!

$09B!

X*!JZHQ! 2PHSZSPG JSHQ!\G!

EFF!D!W63./!

#85/!

PPJHGYFSY

G!<D!

!!

$09B!

X*!JZ! 2PHSZGPE J\HE!\\!

EFF!D!W63./!

&89109!$03-!!
B4I476?D49.!

PPJHGYQ\Z

2!

!!

$09B!

X*!JQHQ! 2PHSGEEE YPHS!\S!

EFF!D!W63./!

#85/!

PPJHGQFG\

E!<D!

!!

$09B!

X*!JQ! 2PHSGP\Z YJHG!SF!

EFF!D!W63./!

"13-<87.834!709B!

PPJHGQYYY

F!<D!

!!

'70@!

X*!JYHQ! 2PHSGY\S ESHY!SP!

EFF!D!W63./!

"13-<87.834!709B!

PPJHGQ\JZ

F!<D!

!!

'70@!

!
!

!
"I43014!I0784!

150cm 
C-./!G!3-I435! 09B!

013-<87.834!!

Table 3. Measurements of peat depth (April 2006) and ALS-peat surface along the Kalimantan 
highway Kasongan to Tangkiling between the rivers Katingan and Rungan. At km 53.5 the peat depth 
is 8.10m and there is also approx. the peat dome.  

 
!
!



!

No. Place of sample  Bulk Density C - Organic 

!! !! ( g/cm3 ) (%) 

P! XD!!YF!!! FHJJ! QGHPJ!

E! XD!!YS! FHEZ! QGHEZ!

J! XD!!QF! !2! QGHY\!

Y! XD!!QP! FHEZ! QZHQF!

Q! XD!!QE! !2! QGHJY!

Z! XD!!QJ! FHJF! QGHEJ!

G! XD!!QY! !2! QZHPZ!

\! XD!!QQ! FHJP! QGHEP!

S! XD!!QZ! !2! QGHQY!

PF! XD!!QG! FHES! QZHSP!

PP! XD!!Q\! !2! QZHSE!

PE! XD!!QS! FHEJ! QZHGS!

PJ! XD!!ZF! !2! QZH\Q!

PY! XD!!ZP! FHEQ! QJH\G!

PQ! XD!!ZE! !2! QYHFZ!

PZ! XD!!ZJ! FHE\! QGHPJ!

PG! XD!!ZQ! FHEG! QYHYG!

P\! XD!!ZZ! !2! QQHJY!

PS! XD!!ZG! FHEZ! QZHYY!

EF! XD!!GF! !2! QQHES!

EP! XD!!GP! FHEZ! QQHPJ!

EE! XD!!GE! !2! QFHGG!

! Average 0.275 56.1 

Table 4. Bulk density and C-organic content of peat at 0-20 cm depth in certain places along transect 
Kasongan to Tangkiling. Remark: Distances in km measured from Palangkaraya 

 
 

No 
Peat 

Thickness 
(m) 

ALS Peat-
Surface 

(m) 

Water 
Table 
cm) 

Coordinate 
Point 

Bottom 
Layer 

Vegetation 
Bulk density  
( gr / cm 

3
) 

=P>! =E>! =J>! =Y>! =Q>! =Z>! =G>! =\>! =S>!

L9B!6A!&60B!
f-77014![0:03-91![83891!

2EHFEQPY!
PPJHGPGEE! !

! F2!QF!<D!
=583A0<4>!

":6I4!
#6..6D!
70@43!

P! PHGF! J\HY! PG!
2EHFJYPG!
PPJHGFYSE! ^309-.4!

]439M!
X030D89.-91
M!#839.!

! !

E! EHYF! JSHG! J!
2EHFJ\E\!
PPJHZSSZP!

^309-.4!
%8D-/M!]439M!
:839.!

!
FHEFY!

FHPJF!

J! JHEQ! YFHP! PG!
2EHFJSZS!
PPJHZSY\S! ^309-.4!

[091T091oE
F!D!/-1/M!
D-R4BA6345.!

! !

Y! JHJF! 40.8 E!
2EHFJ\YE!
PPJHZ\SFZ!

^309-.4!
%8D-/M:839.M!
1438911091!

FHPGGG! FHPE\!

Q! JHQF! YFHP! JP!
2EHFJSSG!
PPJHZ\EZY!

^309-.4! ]439M!:839.!
!

!

Z! QHPF! JSHG! PQ!
2EHFPPS!
PPJHZGZEE! ^309-.4!

[091T091oE
F!D!/-1/M!
D-R4B!A6345.!

FHPYY! FHPPE!

G! JHJF! JSHY! PF!
2EHFYF\J!
PPJHZZSJP!

^309-.4!
*-R4B!A6345.M!
/091T091!

! !

\! EHJQ!
JSHP!
!

EE!
2EHFYJFZ!
PPJHZZE\S!

^309-.4!
*-R4B!g!.077!
A6345.!

!
FHPJJ!

FHPEJ!

S! EHPY! J\HQ! EZ!
2EHFYQZS!
PPJHZQZF\!

^309-.4!
*-R4B!g!.077!
A6345.!

!
!



PF! JHPF! J\HP! PS!
2EHFYGG\!
PPJHZYS\P!

^309-.4!
*-R4B!g!.077!
A6345.!

!
FHPS\!

FHFSE!

PP! EHPQ! JGHG! PZ!
2EHFYSZY!
PPJHZYJQJ!

^309-.4!
*-R4B!g!.077!
A6345.!

!
!

PE! EHSQ! JGHQ! J\!
2EHFQPQ\!
PPJHZJGEE!

^309-.4!
*-R4B!g!.077!
A6345.!

!
FHPZF!

FHPQF!

PJ! QHFF! JGHY! ES!
2EHFQJQ\!
PPJHZJFYG!

^309-.4!
*-R4B!g!.077!
A6345.!

!
!

PY! YHFY! JGHJ! EQ!
2EHFQQYE!
PPJHZEYPP! ^309-.4!

%8D-/M!
?09B09M!
D-R4B!A6345.!

!
FHP\P!

!
FHPJJ!

PQ! SHFF! JG! YE!
2EHFQGF\!
PPJHZPGE\!

'70@!
*-R4B!g!.077!
A6345.!

!
!

PZ! YHSQ! JGHQ! EY!
2EHFQ\SE!
PPJHZPEEE!

^309-.4!
*-R4B!g!.077!
A6345.!

!
FHPSZ!

FHPPE!

PG! ZHFF! JGHY! JF!
2EHFZFSY!
PPJHZFQZS!

'70@!
*-R4B!g!.077!
A6345.!

!
!

P\! EHSP! JGHG! EG!
2EHFZESY!
PPJHQSSPY!

$09B!
*-R4B!g!.077!
A6345.!

!
FHPGG!

FHPFY!

PS! EHSF! JGHG! JF!
2EHFZYQJ!
PPJHQSJPG!

$09B!
*-R4B!g!.077!
A6345.!

!
!

EF! JHGZ! JGHS! QE!
2EHFZZQF!
PPJHQ\GJJ!

$09B!
*-R4B!g!.077!
A6345.!

!
FHPQZ!

FHFSS!

EP! JHFZ! JGHZ! ZQ!
2EHFZ\E\!
PPJHQ\FPY!

$09B!
*-R4B!g!.077!
A6345.!

!
!

EE! PHJS! JZHQ! ZF!
2EHFZSEE!
PPJHQGYFJ!

$09B!
V09B09M!
D-R4B!A6345.!

!
FHPQJ!

FHFSG!

EJ! PHSQ! JYH\! GF!
2EHFGEJP!
PPJHQZGZG!

$09B!
*-R4B!g!.077!
A6345.!

!
!

EY! FHFF! JJHE! 2!
2EHFGYQZ!
PPJHQZF\J!

$09B!

#-9.09163!P
Q!DM!
70D?4508M!
U0D:82
U0D:809M!

2!
!
.8D-/M!
143891109
1M!63</-B!

2!

EQ! JHQZ! JPHZ! QQ!
2EHFGZZS!
PPJHQQYF\!

'70@!
*-R4B!g!.077!
A6345.!

!
!

EZ! EHJY! JFHS! JQ!
2EFG\GE!
PPJHQYGQ\!

'70@!
*-R4B!g!.077!
A6345.!

!
FHPQP!

FHFSJ!

EG! PHGF! JFHY! JQ!
2EHF\FQZ!
PPJHQYPPP!

^309-.4!
*-R4B!g!.077!
A6345.!

!
!

E\! FHPZ! ESHZ! 2!
2EHF\EQ\!
PPJHQJJJ\J!

$09B!
*-R4B!g!.077!
A6345.!

!
FHPYS!

FHPPQ!

ES! 10.0 EGHZ! EE!
2EHF\QYG!
PPJHQEQPY!

'70@!
*-R4B!g!.077!
A6345.!

!
!

JF! GHEY! EZHQ! QF!
2EHF\GQ\!
PPJHQP\EQ!

'70@!
*-R4B!g!.077!
A6345.!

!
FHPQQ!

FHPEF!

JP! GH\F! EJHZ! PQ!
2EHFSFYY!
PPJHQPPE\!

'70@!
*-R4B!g!.077!
A6345.!

!
!

X0.-9109!&-I43!583A0<4!EJHP!D!69!\H\HEFFG!
2EHFSESE!
PPJHQF\ZG!

!
! ! !

!!!!!!!! Peat depth average is 3.65m 
 

!
!

Average  0.1556  0.107 

!
!

!
Average 
total 

0.131 gr/ cm 
3
 

Table 5. Peat drillings along transect Katingan to transmigration village Habaring Hurung, July 2007 
and ALS-Peat surface measurements on 8.8.2007 
!


