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Objective of Natural Resource Team

Geological Mapping for Mineral Exploration

Geological Interpretation for Unconventional Oil/Gas and Coal 
Exploration

Detection of Natural Oil Seepage (Conventional Oil/Gas)

Deformation Monitoring of onshore Oil/Gas Field, Geothermal 
Field and Mining Areag

Deformation Monitoring of Coalfield

DEM Generation
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Geological Mapping for Mineral Exploration, Zambia
JOGMEC’s project : R&D on Mining Exploration in Africa (FY2010)
(*JOGMEC : Japan Oil, Gas and Metals National Corporation)

3
: MOU with JOGMEC

: Study area
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Geological Mapping for Mineral Exploration, Zambia
 Swath width : 350 km
 Spatial resolution : 3 m
 Full-polarimetry
 Dry and rainy season every year

 Swath width : 350 km
 Spatial resolution : 3 m
 Full-polarimetry
 Dry and rainy season every year

(a)
P d b JOGMEC d NMCC

R:HH Coherence (Dry - Dry)
G:HH Coherence (Rainy - Dry)
B:HV Coherence (Dry -Dry)

( )
Processed by JOGMEC and NMCC
Observed raw data : Belongs to JAXA and METI

(b)

(a)

(b)

(b)
Processed by JOGMEC and NMCC
Observed raw data : Belongs to JAXA and METI

Carbonate rock Quartzites, conglom-
erates, argillite, 

Granitic gneiss and 
migmatites

Dolomite and 
argillite

(Upper Roan)

Kalahari Sand

Basalt

Volcanics and  
Meta-volcanics

Shale, siltstone, 
sandstone

arkose and dolomite
(Lower Roan)

Carbonaceous shale 
and argillite Schist

Igneous and Meta-
igneous
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R:HH Coherence

Geological Mapping for Mineral Exploration, Vietnam
G:HV Coherence
B:VarianceProcessed by JOGMEC and NMCC

Observed raw data : Belongs to JAXA and METI

JOGMEC’s project : R&D on Mining Exploration using “ALOS (Daichi)” data (FY2008)

Cho Dien mine
Skarn-VeinSkarn Vein
1.3Mt:Prov.+Prob.
9.34%Zn
1.29Pb

Nui Phao mine
Skarn-Greisen
56Mt:Prov.+Prob.
0.207%WO3
0.185%Cu
0.206g/tAu

Coherence ImageGeological Map Limestone Others

 Swath width : 350 km
 Spatial resolution : 3 m
 Swath width : 350 km
 Spatial resolution : 3 mp
 Full-polarimetry
 Temporal resolution : 1-2 times 

every year

p
 Full-polarimetry
 Temporal resolution : 1-2 times 

every year
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Unconventional Oil/Gas and Coal Exploration
North America shale plays World map of shale oil and gas resources

C. Boyer et al.(2011)C. Boyer et al.(2011)

• Source rock
• Reservoir rock
• Cap rock
• Trapp
• Fault, lineament
• Topography

6World map of coal deposits

 350 km in swath width and 3 m spatial resolution
 50 km in swath width and 1 m spatial resolution
 Single polarimetry
 1 time during operation

 350 km in swath width and 3 m spatial resolution
 50 km in swath width and 1 m spatial resolution
 Single polarimetry
 1 time during operation
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Detection of Natural Oil Seepage

 A short temporal resolution 
 Any observation mode
 A short temporal resolution 
 Any observation mode

A. Williams(2010)

Repeating 
emission point

7A. Williams(2010) W. Alper(2008)
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Deformation Monitoring of onshore Oil/Gas Field, Kazakhstan
[ Tengiz ]

Discovery : 1979
Started Production : 1993
Peaked : 2010
Recoverable (bb) : 26 – 40( )
Production (kb/day) : 200

JOGMEC(2009)
USGS(2001)

ALOS/PALSAR

3 cm/year

82007/02 – 2008/02
0                                                7.5cm

2007/02 – 2009/102007/02 – 2009/02

Processed by Nittetsu Mining Consultants Co., Ltd.
Observed raw data : Belongs to JAXA and METI
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Deformation Monitoring of onshore Oil/Gas Field, Oman
[ Yibal ]

Discovery : 1963
Started Production : 1968
Production (kb/day) : 110

USGS(1999)

7 cm/year

Processed by Nittetsu Mining Consultants Co., Ltd.

9
ALOS/PALSAR

(2008/05 – 2010/12)USGS(1999)

Processed by Nittetsu Mining Consultants Co., Ltd.
Observed raw data : Belongs to JAXA and METI
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Deformation Monitoring of onshore Oil/Gas Field

USGS(2012)

242 frames of PALSAR for 
Arabian onshore oilfields

• Reservoir management
• Environmental conservation
• Maintenance of plants
• Estimation of oil and gas production
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 Swath width : 350 km
 Spatial resolution : 3 m
 Temporal resolution : every 2-3 months
 Ascending and Descending

 Swath width : 350 km
 Spatial resolution : 3 m
 Temporal resolution : every 2-3 months
 Ascending and Descending
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Deformation Monitoring of Geothermal Field, Philippines

JERS-1/SAR

280℃
315℃

280℃

260℃ 230℃

 Swath width : 350 km
 Spatial resolution : 3 m
 Swath width : 350 km
 Spatial resolution : 3 m

Precision leveling survey (1981 – 1999)
by John Alfred P. Protacio et al.

 Temporal resolution : every 2-3 months
 Ascending and Descending
 Temporal resolution : every 2-3 months
 Ascending and Descending

3 cm/year

Processed by J-Spacesystem (ERSDAC)
Observed raw data : Belongs to JAXA and METI 11
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Deformation Monitoring of the Mining Area
Landsat 8
2013/05Ag-Zn-Pb  Swath width : 350 km

 Spatial resolution : 3 m
 Temporal resolution : every 2-3 months
 Ascending and Descending

 Swath width : 350 km
 Spatial resolution : 3 m
 Temporal resolution : every 2-3 months
 Ascending and Descending

1 year 2 year 3 year 4 year

10 cm/year

Processed by Nittetsu Mining Consultants Co., Ltd.

122007/02 – 2008/02 2007/02 – 2009/02 2007/02 – 2010/02 2007/02 – 2011/02

y g ,
Observed raw data : Belongs to JAXA and METI

ALOS/PALSAR
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Deformation Monitoring of Coalfield, Turkey

Sensor : JERS-1/SAR
Master : 1995/05/20
Sl 1995/09/29

Maximum deformation
Kozlu : 203 (mm)
K d 130 ( )Slave : 1995/09/29

Bperp = 54.3(m)
Btemp = 132 (days)

Karadon : over 130 (mm)
Uzulmez : over 130 (mm)

P d b J S t (ERSDAC)Processed by J-Spacesystem (ERSDAC)
Observed raw data : Belongs to JAXA and METI

 Swath width : 50 km
 Spatial resolution : 1 m
 Temporal resolution : every month
 Ascending and Descending

 Swath width : 50 km
 Spatial resolution : 1 m
 Temporal resolution : every month
 Ascending and Descending 13
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DEM Generation

(phase difference) =    (orbit) + (topograpy) + (deformation) + (noise)
Processed by Nittetsu Mining Consultants Co., Ltd.
Observed raw data : Belongs to JAXA and METI

 350 km in swath width and 3 m spatial resolution
 50 km in swath width and 1 m spatial resolution
 Si l l i t

 350 km in swath width and 3 m spatial resolution
 50 km in swath width and 1 m spatial resolution
 Si l l i t

PALSAR Power Image

 Single polarimetry
 Single-pass FF InSAR
 Ascending and Descending

 Single polarimetry
 Single-pass FF InSAR
 Ascending and Descending

14SRTM (3 sec.) InSAR DEM using PALSAR
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Summarized Table of Data Acquisition

Prior
ity Objective Observation 

time/target
Temporal
resolution Area Swath 

width
Spatial

resolution Method/comments

G l i l i D d i 1 2 i
◎

Geological mapping 
for mineral exploration

Dry and rainy 
season

1‐2 times 
every year Global 350 km 3 m Full‐polarimetry

◎

Geological 
interpretation for 1 time 

d Onshore 350 km 3 m Power image
◎

interpretation for 
unconventional oil/gas 
and coal exploration

during 
operation

Onshore
oil/gas field

350 km
50 km

3 m
1 m

Power image
Single‐polarimetry

◎
Detection of natural oil 

E i it Offshore Geometric calibration
◎ seepage 

(Conventional oil/gas)
Every revisit oil/gas field any any New observation request

◎
Land use mapping,

Land use, 
pipeline,  Every year Global 350 km 3 m Full polarimetry◎ infrastructure drainage 
system

Every year Global 350 km 3 m Full‐polarimetry

◎
Deformation Oil/gas, 

geothermal
Every 2‐3 

months and Global 350 km 3 m
InSAR time series
Asc and Des◎ monitoring geothermal,

ground water
months and 

more
Global 350 km 3 m Asc. and Des.

Same orbit as ALOS‐2

◎
Deformation 
monitoring of coalfield Coalfield Every 

month Coalfield 50 km 1 m InSAR time series
Asc. and Des.

◎ DEM generation Global 350 km
50 km

3 m
1 m

Single‐pass FF InSAR
Asc. and Des.
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Danke Schön !!
Arigato !!g

Thank you !!Thank you !!
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