CHAPTER 1

INTRODUCTION

Geomatics is a useful new term for the use of advanced information
technologies for the recording, storage, manipulation analysis of geographical imagery
and mapping. It includes remote sensing, global positioning systems (GPS) and
computer-based image manipulation and analysis. The high technology geomatics has
tended to concentrate analyse, recently developed, land-based peoples to use geomatics
in pursuing land claims and such as geophysical, environmental monitoring. This
information technology makes it possible to satellite-sensing capabilities in light-aircraft
based systems that are more appropmiats or local applications. It has adopted an

complement to satellite systems: The capabilfis#€seire, consistent with expressed needs of
many land-based communitigs sueh as ri &road, political boundaries , rock
formation and with the implementats; itigs™ -

Global Positient ystem _ lmdesigned to locate themselves
more accurately. It comprises F 24 satellites. it s1gnals that can be picked up

and displays its geog
exerting an impact equiva

apping, GPS technology is
the world of communications.
with' f geocoded data, including
topographic maps, geologi€al jm: “an satellite ges, It facilitates local- global data

respondlng to incursions ondndi eﬁ‘oﬁg Fy} [esf
There are used two miain souf age data,one isthe Landsat TM

afa. datasets ‘are used in conjunction with data

collected from Thailand Mineral 'u..‘ ent geology of Burma and laboratory

analyses of rock clasmﬁcatwnf- of ASTER SWIR bands to

The spatial resolutio f ASTER vai 15 m in the visible and near-
infrared (VNIR), 30 ’ ), and 90 m in the thermal
infrared (TIR) Each AST scene covers an area of 60 x 60 km. The geometric system

correction prim formation of the line of
sight vectors of Viq m

he 1m¥e used in thls pI'O_]eCt was extracted from a Landsat TM (Thematic
Mapper) scene taken on 10 February, 1989. Grouad resolution f8# this i image is 28.5
meters. Wﬁﬂﬁ%ﬂﬁ%& if}} a: bandwidths are
broken down' into 'p ared ma d regions of the
electromaghetic spectrum. From these various bandwidths, a great deal of information
about the rock units can be displayed and analyzed.

The Landsat TM bands used for differentiating the alteration zones from the host
rock are (R,G,B); (6,2,1), (7,4,2) and (5,4,3) and optimum combinations of band ratios
are (R,G,B); (4/2,4/5,5/6) and (5/7,4/5,4/7), (3/1,5,7); respectively. Color composite
images are used to differentiate the gossans and alteration zones from the host rock. R-G-




B combinations of bands and band ratios used to produce the color composite images are
quantitatively evaluated using the Reference.

Regional lithological classification and mapping based on existing maps and
satellite imagery. Signature differences were studied and compared at different
multispectral wavelengths and between Landsat TM and and ASTER images. Landsat
TM images has been successfully used for mapping the Sagaing-Panluang-Taunggui fault
Zone and related small faults within the Mae Sariang-Mae Ping- Three Pagoda Fault
Zone.

Remotely sensed data preprocessing generally refers to geometric and
radiometric corrections by data providers, to varying degrees, as well as subsequent
image registration, rectification or orthorectification . Integrating remotely sensed data
into a geographic information system ptoyides valuable input for geological thematic
map modeling much the same, wa illary data has been used within image
classification and change detéetior essing requirement is increasingly
important given developmes and the increasing data stream of
high resolution remotely sensed-d

Spatial data cam ays such as from paper map,
digital data in different image e way to get the data is from
multispectral image. Scanped maps/ or image don't'usually contain information as to
where the area represented ) e of the earth; the locational
information delivered with adequate to perform analysis or
display in proper alignn der to use these types of raster
data in conjunction with o ced to align for georeference and it
to a map coordinate systef.

Geo-Referencing is N raster data is situated in a map
coordinates. That includes assigning'a coordina tem that associates the data with a
specific location on the earth. Geoicferencing data allows it to be viewed, and

‘.;'_g ' I

analyzed with other geographic d —
There are many appmﬁ&) iq’f hange detection including post-classification
comparison, image ratioing, multifr ySis, f€zence.. etc. Despite of their
differences in change idgntification algorithms, accurate spatial registration of the various
imageries are requirement for al cre are essentially two different
categories of image remcation approaches, and the statimcal approaches. The approach
relies on data of the terrain information, and iejffective when types of distortion are well
characterized. T, istica ‘ raphic data set, establishes
mathematical rﬂiﬁ aﬁ%ﬁnﬂiﬂ&ﬂgﬁ ﬁgir corresponding map

coordinates usingfgtandard statistical procedures.

L1 Ra%ﬁmmjt@(}!iiﬂ&inﬂ,aﬂeiﬂce spectral data

were organized across different wavelength ranges. Spectral signatures are useful for
distinguishing minerals and certain rocks of homogeneous composition. Absolute
intensity of reflectance which varies with wavelength and gives rise to variations in
amplitude of signal. The surface of every object such as mineral or rock unit has its own
spectral signature.




Optimum combinations of Landsat TM bands used for differentiating the
alteration zones from the host rock are 6-2-1, 5-4-3 and optimum combinations of band
ratios are 4/2-4/5-5/6 and 5/7-4/5-4/7, respectively. Color composite images are used to
differentiate the gossans and alteration zones from the host rock. R-G-B combinations of
bands and band ratios used to produce the color composite images are quantitatively
evaluated using the Optimum Index Factor.

The use of basic color such as blue, green and red to distinguish between true
color and their band ratio ,false color compare with spectral sensitivity of color are
illustrated. A compare with of between two kinds of images is of interest to note what
determines the ‘boundaries’ of the spectral sensitivity of object or rock materials.

DEM generated from ASTER image and topographic (1:50,000 Scale) map are

used to visualize stream channels, -_r ’ > critical area. Consequently, the drainage
network is all the more depende D \; DEM orientation and rock types of their
location area. The mapping of gee ~.;' structufSiiCaments , regional linear features are
caused by the linear alignment-of-geo mo@hol es , landforms such as igneous

landform, fault-controlled loped on horizontal strata .. etc.
The detection of lineame grapt es of geologic significance will
be several using factor. Remef€ it g téchmig puld be used successfully to extract
the structural geologica formation — (lineamer penerally from any area. The
interpretated lineaments argfcloSely/corclated ; ts shown published geologlcal
map of Thailand and B v indi i
data could confirm most of ghe pravit

Almost rocks afid thei or;gtsms arécovercd by forest . The study area consists
of fourteen rock formations: Igheous «oe entary rocks , and metamorphic rocks
are occurred in the study area ) £ rock of results will be several analyzed
compared with two types of Lanidsa 1mages band combinations , band
ratio, their composition of specir 2} signature pat erns, and image classification. These
results will be overlay:;‘g Geologlcél'ﬁiap’ ‘of Thil: 0,000 scale (et.al.) and Geology
of Burma . ' -

1.2. Objective D :
The main objectlve is the technical capacuatlon in the characteristics and

geological appli oal is the utilization of
latest generatioﬁ;g)i E;s ac o Thermal Emission and
Reflection Radi meter- I‘E , In order to pro uce multispectral signature to geological

maps and thematic maps for 3- D modelling. The sgeond goal is theyutilization of landsat

NSRS AL, ...

lithologic content within a given geomorphological field using hlgh-resolutlon
multispectral and hyperspectral remote sensing data. Evaluate classification geological
map product that includes:
a) Rock unit results are collected from geological map (Geological Survey Division
Department of Mineral Resources, Geological map of Thailand 1:500,000 and
Geology of Burma 1:200,000 map).




b) Using published NASA’s Global Orthoretified Landsat data Set , the Land
Processes DAAC was established as part of NASA's Earth Observing System
(EOS) Data.

c).Examine feature extraction methods for classification of multipectral data sets

using Multispec software and digitizing .

d).Generate a written report containing methodology, classification results, accuracy

assessment,

maps, and other pertinent graphical or numerical information to support the

conclusions.
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1.3. Scope of work m
The present work as been undertaken:

1.Rectified diffe 1v151on Department of
Mineral Resour @1 %CF Geology of Burma
1:200,000 map), tuaograp c map dition eries L7018 Sheet 4545

Il & IV ), and Satellite image.

SN N AR, e
software , ener hic DEM using
by ArcV1e GIS.

A Geological database has been constructed using a Geographic Information
System, based on a direct mapping approach with detailed information derived from
1:50,000 scale topographic map, Thailand mineral resource map (1:500,000) and
geology of Burma (1:2,000,000 scale,Friedrich Bender with contributions of Dietrich
Bannert, jorn Brinckmann, Franz Gramann and Dietrich Helmcke 1981) . This spatial
database is connected to an attribute database, containing information on the lithology,
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geomorphology and rock unit classification by Maximum Likelihood with supervise
classification .

3.Geological structure lineaments, rock characteristic of each object are classified by
using band combination or band ratio method ,and compare with true color image and
false color image .

1.4. Uses of Software
1.4.a. ASTER opener-It is the tool in order to transform from ASTER HDF dataset to
binary BSQ file format data. Output data will be Band separated file format data and
Selected 3-band BSQ file format (if available).

1.4.b. MultiSpec - The spectral si
measured by MultiSpec software. The
its own spectral signature.

of different area types, objects are to be
/f every object such as mineral, rock has

l4.c. Envi4 - The imp: the ¢ acture density and the density of
lineaments depend on objeet*ormineral of SW describe by two aspects:

i. Determination of signifieant_diteetional interva retention of only the major
features of a region, basedeof asf 8 1ed , ising a special procedure(Sawatzky
and Rames, 1980). ; \

ii. Possibility of drawing"thgflip€angent groi .\ pent intersections, this term
being used in the sense of #ConCentration of s

Combined with geologi€al afid gegr 3 \ ent density map enabled the

investigators to focus prospEctingfon ',_,_ ; ; red zones in which high concentrations
of rock minerals were fouhid. ,
1.4.d. ArcView GIS Versioft 3 '{"ﬂﬁ of thematic data on the area of
interest such as stream , river fa d.sock gprese t d as a shape file in ArcView, has
a map view and an attnbute lée. m nap ’_7 s thematic layer where coordinates of

points, lines, and polygons are us :f 5

Landsat TM da | ASTR data were loaded and.processed on the workstation
using ENVI. The first chqtc for processing §& data was to produce a 3-2-1 image, the

band selection i strates the end product
of choosing ban gq (EJI ‘1\ e color images.
S b1 sa e7- er for temperate to
arid re 1e sﬁ% that the 7-5-4
a resolunon is su1t i i

combinatign offering’ maxim spat1 humid regions.
Accordlng to Sabins (1996), ratio images combined in RGB offer greater contrast
between geologic units than do individual TM band false color images. There depicts the
ratioing of 5/7-4/5-3/1.Commonly , a ratio image is used as a component in a set of color
composites.It has found direct practical applications in mapping vegetation and
delineation of alternation zones. Suitable ratio features may be conceived by physically
understanding the situation.



As a structural analysis is a greater priority than lithologic mapping for this study,
the ratio images proved less useful than the false color image based on three bands.This
true-color TM band (R,G,B); (3,2,1)combination creates a natural-looking image. Precise
land-water boundaries are more readily delineated using band combinations which
include the infrared wavelengths. The TM image combines near-infrared Band 4 with
visible Bands 3 and 2. Using Band 4 results in more defined water boundaries than in the
3,2,1 image, yet the two visible bands still reveal some water detail and give information
about the wetlands and flooded areas.

Band combination | Type of field References
741 Gold field F.Kuehn,T King,B.Hoerig,D.Peters,2000
742 Dominant X 3. A.DRURY, 1987-1993
vegetation gover § }
Alternati 3‘% e/ /K T King,B.Hoerig,D.Peters,2000
Stan
(RGB),4,5,3
543
Y 40503
321 ‘l'u \' Marshall College
754 id Williamson
432 ing,B.Hoerig,D.Peters,2000
yy
531 High-grad UR lgﬂ 1987-1993

Fm £ dutd ﬂnﬁdﬂﬂﬁﬂ 9

1 tamorphic terrain
| with gganite
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Band Ratio Type of field References

3/1-5/4-5/7 Alternation pattern in gold | F.Kuehn,T.King,B.Hoerig,D.Peters,2000
field

7/4-1/5-1/7 Potential waste and exposed | F.Kuehn,T.King,B.Hoerig,D.Peters,2000
rock

3/4-3/1-5/7 High in iron oxides F.Kuehn,T King,B.Hoerig,D.Peters,2000

5/4-3/1-7/5 or | Ferric minerals and | S.A.DRURY, 1987-1993

5IT hydroxide-bearing minerals

Tablel.1(b). Band ratioing

Figure -1.2.Image show o the limestone or dolomite are |1 d1st1nctly occurred
Landsat TM band comb atlon R,G B) (3/ 1, 5,7); and other band combinations (6,2,1);

(7,4,2); (5/7,4/
This co@ uﬂ Qnmm;dw sEJnflltlmjvsmg bands 3/1, 5, and 7

(displayed in Red,Green,Blue respegtively). In this composition Limestone appears in

bright Also, there is a
considﬁmmsﬁlmmrmﬂmmﬁi is scene that is
displayed Swith a combination of the green and pink colors.This combination of near-
infrared Band 4, mid-infrared Band 5, and visible Band 3 offers added definition of land-
water boundaries and highlights subtle details not readily apparent in the visible bands
alone. The 5,4,3 (RGB) band combination demonstrates moisture differences and is

useful for analysis of soil and vegetation conditions. Generally, the wetter the soil, the
darker it appears.




This image is a combination of mid-infrared Band 7, near-infrared Band 4, and
visible Band 2. The 7,4,2 (RGB) combination retains the benefits of the infrared bands
yet presents vegetation in familiar green tones. Mid-infrared Band 7 helps discriminate
moisture content in both vegetation and soils.

1.6. Topography and Background of Regional Geology
1.6.1. Background and Topography

The study area is located on the Sino- Burman Range ( Eastern Highlands) of
Burma and the northern highland of Thailand.The area considered covers approximately
60 square kilometers.The northern ¢ 'n hailand is a mountainous or upland areas
con31st1ng of high terraces, hills' ar \ p h / e Most of the mountain ranges strike
in N-S direction following the strtietur ral setti g ofthicsegion ( See figure-1.3 ).

The south west of thewstudy=areaflas a-hotand*humid climate because of the
mountain ranges that lie e 'g on; which is near the sea, in the
tropics. The main river is "}i\\x orthawest of the study area has the

e has
wet climate of mid-hot region$ f? ’r low-1 ve the climate of Savana and
monsoon climate of the @pic / = \

1C { nap \ l

The area’s geomorg - amly by interpretation of 1:
50,000 scale topographi€ map at R

DalCikOaron
f

image and ASTER DEM
check of the defined landfofms r . ,,“ < yiflorigin, uit is the elevated hills which arc
higher than 100 meter. l ey

/. / Fan.shp
’\ / Point bar.shp

L /\/ Stream.shp
s - Oxbow.shp
5 / River.shp
%

Sittang basin

\ / Terrace.shp

S 1B S 0\
Fig-1.3. M:%) showmg the geomorphology of geocoverage area and Sittang basin.




1.6.2. Geomorphology

1.6.2.(a) Igneous landform

The Burma granitoids can be subdivided into three N-S trending, major belts.
There are western granitoid belt, central granitoid belt and eastern granitoid belt (see fig-
1.3). The study area lies on the central granitoid belt. The central belt granitoids are
mostely Miocene. granitoids are occurred at east of Taungoo and Mawchi .The Mawchi
granitoid is a very small body.

1.6.2.(b) Tectonic and Fault-controlled landform

As a result of plate tectonic evolution, Burma has been divided from west to east
into four major geotectonic units. Thereyare Arakan Costal Zone, Indo-Burman Rranges,
Inner-Burman Basin and Sino-Burnian |
Sino-Burman Ranges. The Mawehi-Me

1.6.2.(c) Fluvial landforag ™
Fluvial landforms
deposition of materials by

image to understand th
drainage pattern.

lastic series of two in this region.
he west of study area.

\g; erosion, transportation , and
nte rpretating fluvial landforms in
hin the drainage basin and the

P

ri 1 in fig 4 provides examples of
X al, TM Bear-infrared bands are ideal for

several composite floodplai &,
identifying the oxbow 1 '
sand and point bars are visi

Mendering channel

nd
i :
je0logic \ nt flooded meander scar. The

flowing over a relatively flat

landscape with a broad floodplain’€.see figu Point bars develop where stream flow
is locally reduced because of fric diecd water depth In a meandering stream,
point bars tend to be common= , de101d ehannel bend. Floodplains can also

contain sediments deposited from the lateral migration of the river channel.

Oxbow lakes ate litd meanders are cut off from
the rest of the channe osien. Point bars are depositional
landform which origina !! as a meandering stream chamnel migrates back and forth
across its flood plain. As the water flows aro&gd a curve in the channel it will cut away

material from th ide ; i inside of the turn. If we
look carefully a’:ﬁ A m tifyo eﬂ' bats|whigh are now covered with
Y

farm land.

AN TUNMINGA Y
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Figure-1.4. Landsat TM imagé’ sh&’viﬁigm
erosion of banks and g -:-g__i_:____
as channel, network andSittang basin morpholo

el formed and maintained by
Cfluvial geomorphic processes

Oxbow lakes fog from the eandering of the strglm channel. As the bends in a
meandering stream becomg re and more cgpvoluted, eventually the stream will break

through the naiav nﬁi f]am ﬂﬁm op, forming a cutoff
meander . rm 1 thelb el, the old channel is

isolated from the Stream and becomes ?n Oxbow lakes
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