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Nittetsu Mining Consultants Co., Ltd.
@ Objective of Natural Resource Team NMCC

= 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 Area

<= Deformation Monitoring of Coalfield

& DEM Generation
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@ Geological Mapping for Mineral Exploration, Zamb@a] M CC

JOGMEC’s project : R&D on Mining Exploration in Africa (FY2010)
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@ Geological Mapping for Mineral Exploration, ZambNI\/ICC

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

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

& Processed by JOGMEC and NMC
i Observed raw, data Belongs 10 JA
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Nittetsu Mining Consultants Co., Ltd.

@ Geological Mapping for Mineral Exploration, Vietnalx
R:HH Coherence

g Exploration using “ALOS (Daichi)” data (FY2008) G:HV Coherence

B:Variance

JOGMEC’s project : R&D on Minin
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Nittetsu Mining Consultants Co., Ltd.

Unconventional Oil/Gas and Coal Exploration NMCC
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i WORLD
COAL DEPOSITS

Map not to Scale
Gopyright © 2008 Gompars Infobase Limited

Woﬂ_d map of coal deposits

» Source rock

» Reservoir rock
e Caprock

e Trap

» Fault, lineament
» Topography

© 350 km in swath width and 3 m spatial resolution
© 50 km in swath width and 1 m spatial resolution
© Single polarimetry

© 1time during operation



Nittetsu Mining Consultants Co., Ltd.

Detection of Natural Oil Seepage NMCC
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*" aerosol to water table Standing I!ge . e . © A short temporal resolution .h
h -
- \ Water\ / = © Any observation mode
Plume Qil Slicks -
\ / Bragg Fresnel
Scattering Scattering

Current

Oil Seep
Zone of gas Oil and gas seep
saturate .
sadivhanis 1 oil Gas seep
[ Gas . Mature source kitchen

Repeating
emission point

A Williams(2010)



- RUSSIA
VOLGOGRADE L —
Karachaganak

NORTH 2 = NORTH CASPIAN .

CAUCASUS .. TURGAY

's* Kenkiyak

KAZAKHSTAN

S
B
o

' Kumkol

< 4.8
NORTH us YURT-Lf :

‘e
KURA | \

' {
AZERBRIIAN ,J) "ACG/ -
Shah Demz

Cheleke}‘notur Tepe “

ALMATY B

K.Y RGYZSTAN
EERGANA

.UZBEKISTAN
=

CASPIAN ASHGABAT

2007/02 — 2008/02

Nittetsu Mining Consultants Co., Ltd.

eformation Monitoring of onshore Oil/Gas Fleld Kazaff{AC C
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Nittetsu Mining Consultants Co., Ltd.

Deformation Monitoring of onshore Oil/Gas Field, OiINMCC
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Nittetsu Mining Consultants Co., Ltd.

Deformation Monitoring of onshore Qil/Gas Field NMCC
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Reservoir management
Environmental conservation
Maintenance of plants

Estimation of oil and gas production

© Swath width : 350 km

© Spatial resolution : 3 m

© Temporal resolution : every 2-3 months

© Ascending and Descending 10




Nittetsu Mining Consultants Co., Ltd.

@ Deformation Monitoring of Geothermal Field, Philippine8CC

N JERS-1/SAR BULALO GEOTHERMAL FIELD
A : CONCEPTUAL MODEL

Master : 1995/01/11
Slave : 1998/10/
Path/Row : 089/
Bperp : 1,004.0(m)

TION (el

3 Valenzuel,

Manila

© Swath width : 350 km

© Spatial resolution : 3 m

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

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

Master : 1995/02/24 gt ViR _
Slave : 1998/10/06 e y

Path/Row : 089/277
Bperp : 282.9(m)

Processed by J-Spacesystem (ERSDAC) = . - g 155480 = 2.
Observed raw data : Belongs to JAXA and METI i . T T R



Nittetsu Mining Consultants Co., Ltd.

Deformation Monitoring of the Mining Area NMCC

© Swath width : 350 km

© Spatial resolution : 3 m

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

Processed by Nittetsu Mining Consultants Co., Ltd. -
Observed raw data : Belongs to JAXA and:MET]I
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Nittetsu Mining Consultants Co., Ltd.

Deformation Monitoring of Coalfield, Turkey NMCC

2, 394,000 396,000 398,000 400,000 402,000 404,000

4,596,380

N Sensor : JERS-1/SAR  Maximum deformation
Master : 1995/05/20 ®Kozlu : 203 (mm)
A Slave : 1995/09/29 & Karadon : over 130 (mm)
Bperp = 54.3(M) @ Uzulmez : over 130 (mm)
Bremp = 132 (days)

4,594,000

Processed by J-Spacesystem (ERSDAC)
Observed raw data : Belongs to JAXA and METI
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4,588,000
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ining Tunnel |§
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4,586,000

AEEEN -
0

§ i © Swath width : 50 km
N N —— TR —— . R 2 = e e e e e © Spatial resolution : 1 m
392,000 394,000 396,000 398,000 400,000 402,000 404,000 406,000  © Temporal resolution : every month

© Ascending and Descending 13



Nittetsu Mining Consultants Co., Ltd.

DEM Generation
t) + (topograpy) + (defort

R Ryocessed by Nittetsu Mining Consultants Co., Ltd.
3? i ;i \ d@%a 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
© Single polarimetry

© Single-pass FF InSAR

PALSAR Power |mgé ‘ © Ascending and Descending
v amrrar




Nittetsu Mining Consultants Co., Ltd.

Summarized Table of Data Acquisition NMCC

Observation Temporal Spatial
time/target resolution resolution

Method/comments

Objective

© GEOIC.)glcaI mapping Dry and rainy 1-2 times Global 350 km 3m Full-polarimetry
for mineral exploration season every year
Geological 1 time
interpretation for . Onshore 350 km 3m Power image
© . . during . . . )
unconventional oil/gas ) oil/gas field 50 km 1m Single-polarimetry
. operation
and coal exploration
REEEN @ EHIE! el . Offshore Geometric calibration
©  seepage Every revisit . : any any )
. . oil/gas field New observation request
(Conventional oil/gas)
Land use,
Land use mapping, pipeline, .
/’.\\ -
() infrastructure drainage Every year Global 350 km 3m Full-polarimetry
system
Deformation Oil/gas, Every 2-3 INSAR time series
© monitorin geothermal, months and Global 350 km 3m Asc. and Des.
9 ground water more Same orbit as ALOS-2
Deformation . Every . InSAR time series
Y . Ifiel Ifiel k 1
© monitoring of coalfield Coalfield month Coalfield >0 km m Asc. and Des.
. 350 km 3m Single-pass FF InNSAR
© DEM generation Global =0 km 1m Asc. and Des.
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Nittetsu Mining Consultants Co., Ltd.

Danke Schon !
Arigato !
Thank you !
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