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Province Area [Ha] PHU

Priority areas in 7 provinces

= Mapping of Peatland RIAU 814.732 24
= Mapping of Forest cover change JAMBI 151.663 10
n Mappmg of soil moisture SOUTH SUMATERA 615.907 25
: : : SOUTH KALIMANTAN 38.761 4

drainage canals ; PAPUA 38.753 12
Monitoring of hydrology; Grand Total 2492527 107
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Project objective

The main objective is to demonstrate the innovative applications
for peatlands monitoring and rehabilitation focused on:

1 Development of an empirical model relating surface topography

to peat depth in West Kalimantan (case study : Kuburaya, West
Kalimantan)

1 ldentification of soil moisture in peatlands across Indonesia
(case study :Bengkalis, Rau, Sumatera)
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Study Area

Bengkalis, Riau

Mawas,
Central Kalimantan

Area for a model development
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| Organize existing datasets |

u Asumtlon Llnk peat depth Wlthln eaCh E:;PLF:]{E;”“S |JERS_1 | |SRTMlAirbus | |LIDAR (Kalimantan) |
Landform to other variables: | | |

9 Th|CkneSS VS mu|t|p|e Vanables | Evaluate and revise existing maps of peat extent | | Calibrate/correct rat:ardata with LIDAR |
n Lan dform type ‘ | | Corrected surche topography |
- Su rface topog raphy | Corrected maps of peat extent, Ia‘ndform, and surface topography l—» Landcover?
= Distance to river *
= Distance to canal |
| Verify/ground truth revised peat extent maps
= Requirements for this approach: | Peat hckness by iandform |
= Accurate surface topography "
data across wide areas (calibrate [ o o [Predive modeing | " egressontrmoset Sufac

topgography, GPR peat thickness by

SRTM/Airbus DEMS to LiDAR) " Evaliste model agreement. assess | andorm
= Accurate and abundant "
measu rements Of peat depth for Apply model to test site 2 and develop plan to scale up

m Od e I d eve I O p m e nt an d *Using surface topography to map peat thickness assumes a predictable (or constant) subsurface elevation (i.e. MSL +2m). We

. will test this assumption by landform.
evaluation (use GPR and ERI)
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Processing of wide-area coverage satellite in the study
area Kubu Raya, West Kalimantan

ALOS2
PALSAR2

RGB
composite




Processing of wide-area coverage satellite data needed
to map peat depth

Landsat and Spot
Imagery for the
Bengkalis area.

In the imagery, we
note the land
cover/land use
changes in Bengkalis
area from forest to
plantation and paddy
field area.
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The development of an empirical model of peat
depth

Lacking LIDAR data to collect such Mawas, Central Kalimantan
data at Bengkalis, Riau and
Kuburaya, West Kalimantan

=>» pursued a modeling analysis
demonstration at the Mawas site in
Central Kalimantan
=>» Thickness vs. multiple variables:
= Landform type
= Surface topography
= Distance to river
= Distance to canal

DEM LIDAR

WAGENINGEN LAPAN isppied.Geosolutions
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PALSAR2 HH/HV/HV
(Sept 2014/lan 2015)
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The relationship between peat thickness and several
Independent variables shown by landform type.
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Depth of peat soil by ERI and GPR
X Y OEPTH |em) NOTE
108 162500 05199444 | 155 Ciectrode Ne 25
108 6162778 05201667 | 193 Diectrode No 36
10588160111 Q5196644 | 180 Dlectrode No 12
108 6607222 04198056 | 185 Diectrade No 15
105 6829444 04200556 | 193 Dlectrode No 36
108 $697222 24195856 | 10 Dlectrode No 12
109 5916389 013792500 | 110 Dlectrade No 24
105 5918333 03790278 | 108 Clectrode Wo 36
10% $91 3889 21704167 | 108 Clectrode ¥o 12
109 5928056 012774 | 10 Check Point C1
105 5928056 03785556 | 25 Check Point C2
10% $910833 Q01111 | 0 Check Polnt C3
10% S900556 23406044 | 0 Check Point C4
105 5899722 03806111 | 150 Check Point C5
10% 4468333 Q4saa167 | 230 Cectrode Wo 24
10% 4468313 046460484 | 2%0 Clectrade Na 17
105 4367778 04641389 | 210 Dlectrode Ne 12
1054756111 Q4sasass | 100 Dlectrode No 23
10% 4760833 04592778 | 167 Chectrade ¥ 17
109 4760833 04586667 | 130 Dlectrode Ne 12
ERI 10% 4935556 Q4698333 | 220 Dlectrode Mo 24
(Electrical Resistivity 108 4935278 o011 | 250 Diectrode No 16
Im aging) 109 4935278 04695278 | 275 Dlectrode No 12
105 4817500 04168722 | 130 lectrode Mo 24
Py VP0G sukamaju, Fa"s‘fg'e # 10% AR16667 Q4171944 | 128 Clectrade No 16
0.779 - 109 4815556 Q4173889 | 22 Clectrode Mo 43
2 105 4818333 04167778 | 10 Diectrode No 12
583 105 4416167 Q4165556 | 10 Cectrode No |
768 109 4658889 04412778 | 160 Ciectrade No 24
e 108 4657778 vamar22| 170 Clectrode Wo 36
0 asures oparent Resstvty Pasudosection 10% 4660000 04410556 | 140 Dhectrade Mo 12
P 0 e o o o oo 109 5412500 04531667 | 145 Diectrode No 48
0.779. ! ! ! ! . 105 5411667 04529167 | &5 Clectrode No 36
o 10% 5410833 24526009 | 60 Clectrade No 24
593 108 S40RERD QA52277R | 180 Clectrode No 11
;jﬁ 109 5404722 04507222 | 164 Check Point
e 10% $912100 21795800 | 150 GPR

Calculated Apparent Resistivity Pseudosection




Result of the predicted model

Using an Artificial Neural Network, a
non-parametric modeling technique,
the team created a bestfit model
relating a series of independent
variables to peat thickness in Mawas,
Central Kalimantan

14 -
12 -

10 -

The independent variables applied
include (a) distance to nearest river,
(b) distance to nearest canal, (c)
landform type, and (d) elevation.

Thickness (Actual)

The results of the evaluation of this

model show a strong relationship: .
R2=0.78, RMSE=0.957 2
m, and RMS/mean=0.13.

Thickness (Modeled)
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PEAT THICKNESS,
MAWAS, CENTRAL KALIMANTAN, INDONESIA
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Implementation the model in the Kubu Raya, West
Kalimantan

ekt Dopth o) PEAT DEPTH ESTIMATION
300
280 PEAT THICKNESS,
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Workflow for mapping Soil moisture using SAR data.

ALOS2- JJ Sentinel-1 A/B JJ DEM JJ In Situ Meas. JJ
PALSAR2 (IW GRD) m GWL/SM
| — |

— 1

y

Pre-Processing: v

- Orbllt File Statistical Analisys

- Multilooking - SM=f(00, 6i)

- Calibration - Corelation |

- Speckle Filtering VV/VH/incidence angle
- Terrain Correction and in-situ SM

- Subset I - Estimation Soilmoisture

v v

Tile Mask & JJ SAR Backscatter JJ -' ‘
Incidence Angle Sigmanaught Soil Moisture
\—6/— 6 images

A. SAR Precossing B. Soil moisture
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PALSAR/PALSAR-2 data access

Level 1.1 Full Aperture

- requested and obtained the w2, .. ..
ALOS2 PALSAR2 ScanSAR
(SLC)

5l
~~Kuantan

Pahang
n\l‘nong 2 ~Temerich
~

ng
Tinggl

o
Pematang
Siantar

\‘\
Tanjung
Ba(lal_»

ALOS2159993600-170510 36 3600 17/05/10
ALOS2166203600-170621

ALOS2182763600-171011 36 3600 17/10/11

AL0S52195183600-180103 36 3600 18/01/03

AL052199323600-180131 36 3600 18/01/31

AL052201393600-180214 36 3600 18/02/14

AL052205533600-180314 36 3600 18/03/14

ALO52207603600-180328 36 3600 18/03/28

ALOS2211743600-180425 36 3600 18/04/25

AL052213813600-180509 36 3600 18/05/09

pejakirmon AL052220023600-180620 36 3600 18/06/20
Ve ALOS2222093600-180704 36 3600 18/07/04
AL0S2224163600-180718 36 3600 18/07/18

AL052228303600-180815 36 3600 18/08/15

ALOS2230373600-180829 36 3600 18/08/29
Somaeeih ] AL052234513600-180926 36 3600 18/09/26
ALO52236583600-181010 36 3600 18/10/10

‘D

In archive JAXA; to be ordered

Level 1.1 Full Aperture
35 /3600 shift +4
Scene ID

ALOS2047473600-150410

RelPath

Frame

3600

Date

15/04/10

ALOS2066103600-150814

ALOS2155113600-170407

ALOS2161323600-170519
ALOS2167533600-170630

3600

15/08/14

ALOS2177883600-170908
ALOS2184093600-171020
ALOS2190303600-171201

ALOS2200653600-180209
ALOS2202723600-180223
ALOS2206863600-180323
ALOS2208933600-180406
ALOS2215143600-180518
ALOS2219283600-180615
ALOS2221353600-180629
ALOS2225493600-180727
ALOS2229633600-180824
ALOS2231703600-180907
ALOS2235843600-181005

35 3600 17/04/07
35 3600 17/05/19
35 3600 17/06/30
35 3600 17/09/08
35 3600 17/10/20
35 3600 17/12/01
35 3600 18/02/09
35 3600 18/02/23
35 3600 18/03/23
35 3600 18/04/06
35 3600 18/05/18
35 3600 18/06/15
35 3600 18/06/29
35 3600 18/07/27
Bo 3600 18/08/24
35 3600 18/09/07
35 3600 18/10/05




S1A RGB Composite : R: VH, G: VV, B:VH-VV
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Relationship between VH and Predicted Relationship between VV and Predicted
Soil Moisture (11 January 2018) Soil Moisture (11 January 2018)
on Bengkalis Island on Bengkalis Island
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Relationship between VH and Predicted
Soil Moisture (10 July 2018)
on Bengkalis Island
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Relationship between VV and Predicted Soll
Moisture (10 July 2018)
on Bengkalis Island
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Disemination

1 FGD for Identification of Peatlands in Pontianak, West-
Kalimantan.
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Future Work : Post-KC proposal (1)

= The objectives of the Post-KC proposal are

= to demonstrate the satellite data processing services for multi sensor
satellite data such as Sentinel-1, ALOS2 PALSARZ2, Landsat and
MODIS for Peatland monitoring.

Mapping of Peatland

Mapping of Forest cover change

Mapping of soil moisture

Mapping of Peat depth

Detection and reconstruction planning of drainage canals ;

Monitoring of hydrology;
Detection of Peat forest fire and burn scar




Future Work : Post-KC proposal (2)

BRG requested LAPAN to provide remote
sensing data to meet this aim.
(Terra/Agua, NOAA20, Landsat8,Spot6/7,
Pleaides, TerraSAR-X, Sentinel-1).

Through the collaboration of the Kyoto
and Carbon Initiative activities (KC Post
proposal) LAPAN is proposing ALOS
PALSAR and ALOS2 PALSAR2 data

BRG provides In-situ measurement data
(Ground water level, soil moisture, rainfall
rate) and some Lidar data.

LAPAN and WU are working together to
process develop and analyse the remote
sensing data for peatland monitoring
applications

]

Badan
Restorasi
Gambut
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THANK YOU

Rahmat Arief
Email : rahmat.arief@lapan.go.id




