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SUMMARY

(3 B 2 o %)

. Title

Research on techniques for surface geological mapping in Greenland using

multi-spectral satellite imagery and reflectance spectroscopy

ll. Purpose and Necessity of R&D

© Purpose of R&D
- Development of geological mapping techniques using multi-spectral satellite
imagery and reflectance spectroscopy applicable to Greenland

© Necessity of R&D

- Multi-spectral remote sensing technique is effective for polar regions where area
is vast and fieldwork is very limited.

- Applications of geological mapping using multi-spectral satellite remote sensing
and spectral reflectance of geomaterials are rare in polar regions.

- Recently, satellites with multi-spectral sensors which are suitable to geological
mapping were launched, and these sensors can be applied to geological studies
in Greenland.

- The results from this study can be applicable to new hyperspectral satellite
sensors planned to be launched in near future, and are helpful to take the lead

of geological remote sensing field in polar regions.

[lI. Contents and Extent of R&D

o Collecting multi-spectral satellite imagery for geological mapping in Greenland
and preprocessing of the imagery

o Collecting spectral reflectance data of minerals and converting mineral spectra
using spectral reflectance function of satellite sensors

o Reflectance spectroscopy based geological mapping in Greenland

o Assessment on applicability of satellite sensors for geological mapping



V.

o

R&D Results

Collecting multi-spectral imagery from WorldView-3, Landsat-8, Sentinel-2A/2B
and ASTER satellite sensors

Applying radiometric and atmospheric corrections to satellite imageries
Collecting reflectance spectra of geomaterials in study area from spectral library
Converting raw reflectance spectra to the reflectance spectra convolved into
satellite sensor bands using spectral response functions

Development of band ratio based mineral potential index specialized for target
geomaterial in study area

Geological mapping using linear spectral unmixing technique with a
consideration of geology in study area

Comparison of geological mapping results between applied mapping methods

and used satellite sensor imageries

Application Plans of R&D Results

Enhancing spatial resolution of geological information around arctic and
antarctic science stations, e.g, King Sejong Station and Jang Bogo Station
Validating and improving geological mapping techniques by combining with field
investigation and hyperspectral UAV imagery

Exploration of new mineral deposits in arctic area
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B 1 WorldView-3 AA AY¥ ArMl(modified from Asadzadeh and de Souza Filho, 2016)

Subsystem Band No. Spectral Range (um) | Spatial resolution (m)

1 0.400-0.450
2 0.450-0.510
3 0.510-0.580
4 0.585-0.625

VNIR 5 0.630-0.690 1.24
6 0.705-0.745
7 0.770-0.895
8 0.860-1.040
9 1.195-1.225
10 1.550-1.590
11 1.640-1.680
12 1.710-1.750

SWIR 13 2.145-2.185 3.7
14 2.185-2.225
15 2.235-2.285
16 2.295-2.365




E 2 Landsat-8 AlA AlY ArAM|(modified from Zanter, 2016)

Subsystem

Band No.

Spectral Range (um)

Spatial resolution (m)

VNIR

1

0.435-0.451

0.452-0.512

0.533-0.590

0.636-0.673

0.851-0.879

30

SWIR

1.566-1.651

2.107-2.294

1.363-1.384

30

Panchromatic

OO |UI D WD

0.503-0.676

15

TIR

10.60-11.19

,_.,_.
— O

11.50-12.51

100

¥ 3 Sentinel-2A/2B AA] AY¥ AMA|(modified from European Space Agency, 2015)

Center wavelength ) Spatial
Subsystem | Band No. Bandwidth (nm) )
(nm) resolution (m)

1 443 20 60
2 490 65

3 560 35 10
4 665 30
5 705 15

VNIR 6 740 15 20
7 783 20

8 842 115 10

8a 865 20 20

9 945 20 60

10 1375 30 60

SWIR 11 1610 90 20
12 2190 180

B 4 ASTER AA AlY ArAM|(modified from Abrams et al., 2002)

Subsystem Band No. Spectral Range (um) | Spatial resolution (m)

1 0.520-0.600
2 0.630-0.690

VNIR 3N 0.780-0.860 15
3B 0.780-0.860
4 1.600-1.700
5 2.145-2.185
6 2.185-2.225

SWIR 7 2.235-2.285 30
8 2.295-2.365
9 2.360-2.430
10 8.125-8.475
11 8.475-8.825

TIR 12 8.925-9.275 90
13 10.25-10.95
14 10.95-11.65
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ACCESS NASA EARTH SCIENCE DATA

NASA's data policy ensures that all NASA data are available fully, openly, and
without restrictions. Here's what this means to you.

Announcing Earthdata Webinar 2/26/20: The History and Evolution of
Satellite Remote Sensing Ocean Color Science

This presentation will explore the history and evolution of satellite-borne ocean color sensors. Join us t(O
learn about the impact of past and present sensors, and how future platforms will contribute toward a
growing NASA oceanography data archive. Webinar participants will also be provided with an overview of
how to discover and access ocean color data, services and tools that are available at NASA's Ocean Biology
Distributed Active Archive Center (OB.DAAC). For information or to register:

https://go.nasa.gov/38GpdHQ

2 9 NASA Earthdata 9A}o] E(https://earthdata.nasa.gov)
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