CHAPTER 1II

METHODOLOGY
2.1 General.
" Remote Sensing " can be broadly defined as the
information collection of an object employing

electromagnetic energy including light, heat and radio-
waves as the means of detecting and measuring target
characteristics. The definition of remote sensing
excludes electrical, magnetic and gravity surveys that
measure force fields, rather than electromagnetic
radiation. Aircraft and satellite are common platforms

from which remote sensing observation are made.

Three main processes, namely, data acquisition,
data analysis and data application, are involved in remote
sensing system. Among these processes, data analysis is
the most important one for obtaining required information
leading to general interppetation in a study programme.
Data acquisition procedure concerns pictorial and
numerical data. In this study, pictorial data,
particularly black and white aerial photographs and
Landsat imageries are used as part of geological mapping
fhrough visual interpretation techniques. Numerical data

which requires automatic data processing facilities are

S
-

omitted in this study programme due to the lacking of



30

sophisticated equipments and research fund. Nevertheless,
the numerical data for any areas investigated, can be
produced into imageries from their original data. The
productions are not only black and white imageries in
various scale but also diapositive false color composites
(FCC) which can .be studied directly by visual

interpretation.

Information extracted from image interpretation
are gathered and utilized to form fundamental key data for
the mapping. Image interpretation by means of visual
interpretation techniques are employed in this
investigation because it is hoped that the techniques
would resolve the problems of physiographic 1limitation,
the lacking of sophisticated survey equipments and

research fund.

2.2 Investigation Procedure.

The investigation procedures employed in the study
are summarized in Figure 2.1. Detailed investigation

procedures can be broken down into following stages:-—

2.2.1 Planning and Preparation.

Planning and preparation for investigation are
the prime important stage in any research, the
investigation and work plan for this geological mapping
scheme is planned and prepared based on stated objectives,

appropriate approaches, and data sources as in the
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following :-—

2.2.1.1 Selection of Appropriate Sites.

Due to the fact that the Northeast region is a large area
covering about one third of the whole country, geological
mapping of the region is difficult because of surficial
deposits conceal most of rock exposures. Application of
remote sensing techniques, therefore, seem to be promising
solution. Khon Kaen and its vicinity are considered
appropriate and selected for this study due to the

following considerations

a. They show simple geological sequences and
possess simple structural conditions that can be
representative of Khorat plateau both stratigraphically

and physiographically.

b. Considering time frame and available
research fund, Khon Kaen is logistically most suitable
for the study area for the investigator is living there
and familiar to the region. Field mapping and

transportation cost could be largely alleviated

c. Khon Kaen is one of the principal towns of
the Northeast where various current research and
development projects are being undertaken both by private
organizations and government agencies. Therefore, mapping
of the area would provide base-line information for those

research and development activities.
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According to geological conditions, the
approximate total study area of 3,680 square kilometers

are considered appropriate.

2.2.1.2 Selection of appropriate investi-

gation method and tools. Investigation methods are
restricted to available facilities. In this study, image
interpretation through mirror stereoscope is utilized

incorporating with selected Landsat imageries and aerial

photographs together with photo index and selected

1:50,000 scale topographic maps. Besides, the
investigation on existing geological information and

through the study area selected are essential for

correlation and compilation of the results.

Aerial photographs available for the study area
are obtained from the Royal Thai Survey Department. These
include three series of aerial photograph projects,
namely, WWS.(1954), VAP. 61 (1967) and N.S.3 (1975). The
advantages of these aerial photographs produced by each
project are previously tabulated in Table 1.3. Based on
the advantages summarized, the WWS aerial photograph
series are selected to use in this study. Besides, the
photo index of the aerial photograph selected are also

eaxmined as shown in Figure B-1.

Landsat imageries form essential part of this
investigation. Landsat information is available in two

forms, namely, pictorial and numerical data. Data

1177151
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analysis can be performed either by manual interpretation
for pictorial data or automatic data processing for

numerical one.

Landsat numerical data can, however, be produced
into pictorial data which is ready for direct
interpretation. The advantages of Landsat imageries are
those they are multidates and multibands. Interpretation
for regional features is considered appropriate. However,
Supajanya (1981) indicated that detailed study on moisture
contents of the land surface can readily be achieved by
using appropriate selected imageries. Multidate and
multiband Landsat imageries ére compared and found that
those taken in 1979 give the best image quality and
therefore, selected for this study. Figures B-2 and B-3

are illustrated for the MSS. and RBV. imageries selected.

Relief, drainage patterns, and transportation
route networks can be readily obtained from topographic
maps. The topographic maps of 1:50,000 scale are
designated as working base maps to be congruent with
selected aerialphotograph scalé. The topographic maps of
1:250,000 scale incorporating with photo index and
imageries are not only employed to delineate primary
regional geological features and soil distributions but
also applied to derive regional folding and lineaments.
The information obtained from this investigation are
compiled and presented in a map of 1:100,000 scale. For

illustrations in the report, most of the maps are reduced
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from 1:250,000 to approximatelty sacle of 1:390,625 to fit

the report format.

2.2.2 Preliminary Study.

In order to establish keys of interpretation
and preliminary interpretation map of the study area and
to select representative areas for detailed investigation,
existing memoirs and maps together with site investigation
reports are extensively reviewed. Lansat—3 imageries of

various scales incorporating aerial photographs of WWS

project and photo index of the area are observed. To this
stage of observations, regional structural and geological
features along with landforms, drainage systems and

photogeological boundaries are extracted and preliminary
interpretation map is established. According to the
preliminary interpretation map produced, along with
regional structural map and regional geological map
collaborated with site accessibility, sample sites for
detailed investigations are selected. Stereoscopic study
and field reconnaissance programmes are designed. Primary
photogeological map 1is préduced after the completion of
these observation programmes. Then, the keys of
interpretation are established and compiled in forms

of photo analysis charts.

Details of the procedures to obtain those above

mentioned outcomes are as in the followings:-
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2.2:241 Revision of relevant maps and
reports. Existing geological maps of the Northeast region
together with geomorphological maps, soil maps and
photolineament maps are intensively and extensively
reviewed. Essential data pertaining to the study
programme are collected and analyzed. Available existing
memoirs and reports on geology and other site
investigation are also studied. Relevant information on
geology, structural geology, pedology and landforms near

by the area are organized (Appendix C.).

2.25202 Landsat imageries observation.

Drainage patterns, lineament configurations, regional
structural and geological features are obsérved from
selected multiband imageries. Multidate imageries are
employed to observe soil moisture conditions. Recognition
of geological boundaries and lithologic units are based
on those indicated advantages. In addition, image

properties such as tone, texture, drainage and vegetation

covers can also be used to delineate geological
boundaries (American Society of Photogrammetry, 1975, and
Lillesand and Kiefer, 1979). To this stage of

observations, various drainage patterns delineated from
MSS. image band 7 and RBV. image are defined. General
properties of rock underlying each drainage pattern are
interpreted. Lineaments configurations are mapped from
MSS. band 7 imagery together with RBV.imagery.

Preliminary geological wunits and major structures are



39

9841 ‘AJTSUBAIUN  LLIOHBUD IT TUS SUJ311e0 A0eUTEUD STIT{aJ3 pue sendue-ons ‘Altsuap ubiy ‘3 3NDZ
‘1ooyss alenpeug -4Boroag 3o -1dag SUJ311E0 3DPUTEID DIACWIISEPUE DU [S[]EJLC0-ONS *AITSUAD MaT  °g 3NDZ Ju
SuJsiled abeuteup JeTNOUP-ANS pue STTTSJ41 ° AITSUSP yYbIH "IV 3NOZ “-
udoJue(:oHq 3JoAwog UJ312P0 30PUTRUD [S[[LJLO0-ONS ‘AILISUSD B81LU3ADCW ° TV 3N0Z Un
a
NOILUNYI4X3 i
"SY3MY IN3JYCAY ANY  NIYH NOHM :
; -
LYMONYHD 40 ONI44YW WI1907039 *$-8 84nb14 pue z-g aunbBig 4O (AGY % SEW) Ausbewr c_jespueq 8
& 1
MOJ NOILYLSH4MIINI-0LOHS Wo43 pajeauriap ‘eade Apnis ayy 40 wajysAs abeurelg z°Z aunbry .M.S
P WIS A SYUURE, |
901 ¥OI 201 0O 86
(S1og0! 00,50l e A 3|oog S¥ 020! 08 6201
A i 2 L iy A
() \y ~ g
= - —_— ! L~ \ ’
= / ) \ \ =7
N A \ . RN
= M’& V p
/ . w |
- o ey g /_ m/ .’ 4
Slo9 = 5 - A 9 7 \\ 3  ,Slo9!
03] duw p
1e31Ud va Y § o/ o\ >
Xy LN
4 X A
B7) . J
"‘M sQV ~ /\
m y ,\ / -h\ \
4 ~ ~ 5
i . . f _
Sy / ung buyd poydur
v o = \ \ \
-~ \
.
’” v :
o
- % . m v
ury, Budjyy’ poy /*o'
3
£ !
/ N3YN )] NYHO Bup, g eoyd \\ ) ;
(S 1 DY
ra f]
LN i
0894~ C. N\ ; 08,91
4 W I
€ o
. ' 4 2 b oy
/ N—
L I \ \ L
K Nl [ [ / d . s oA
N ! %7 N 1
. Fa) Y % ‘ / ]
/ A L LL L '
L *: T ¥ T T T e
81801 00,801 , 020! 0Re201




9861 fAjTsSdantun  udobuo e nNy] v T
49
o i [ooyog ajenpeug ‘Abotoag jo -ydag auyiojjue pue autriduds bBuibunid dafew ¢ ﬂ)
¢ w < * L v g
< (0 - g) dyp @(bue Moy yifm @dwd3y Burppag - I/N
[ vauv sonus m 1
uagJe(}oH 3I0Awog ( S@Jnjdeu; ) Juaweauy]ioloyd JE v l\\
N ol 2
aN3937 21807038 o -
P 1
"SY3MY IN3JUCAY ANY  N3YA NOHA m, W
= M
“( ue ue Auabewy g-jespue wods pajeaufia -
1YMONUHD 40 9NIddyW WI19071039 s £ NS S Lk i B it /L /v la
‘eade Apn3ys ay 0 dew bBuipio ue jJuaweauy(o3lo *Z aunb ]
d04 NOILYL3IHdHILINI-OLOHd x & s d » et T L L 02
901 vo. .nm_ o001 8e
\Slo€0! :000¢0! w51 4 Y 2lods S o201 0£,201
Slo9i—] RV
% ) e
O€o911 ; g ) /A \ . S ~08e91
: f V. ) o 3 7R Q SN
: B «)/ 7 A - \ /
. 0 3 \/ \ ) \ A ;
¢ o) L | e N 7
_ , e X L s :
£l 3 IL, X, - /% u ) g
e MAT ) NN\
b A il / ¢ : vl i _\ (e B \.«\/ L XA 4
810801 . 9%e 201 ORe200




41

"9851 *A3TZLAATLA uULEBUOTT INY] ¥
aun3ona3s Jofey l.lm.\ Apoq uajem ‘abeute.g @ ‘T b
.*1o0ydg a3enpeug ‘Adoroag ;o -3dag : 1s
@deJ4) burippag - PEOUATIRY ‘PROY =ttt ¢ co—
o
uaoue(yoH 3J0Awog Adepunoq 21boj0ab Aurutwriadg D aoydwy *3embueyn °e‘®
1z
SNOI1YNYI4X3
dm
“SY3HY IN3ZYCaAY AaNY  N3YH NCHM i
*(4%5 Pueg °gS5W) Adsbewt c-jespuen wouy pajaadaajur

1YMONYHD 40 3NISd9YW WII1907039 '
2 . Bade Apnis ayjy jo dew pesibojioab Adeurwrifady ¢°Z aanbig ]
HM04 NOILYL3MJMIINI-0L0Hd H02

0T v 2ol ool 86

\§1,801 ,00,50! R T wiess 580201 0€ 0201

L A 1 sk " I

Slo91 = N LSle9!
ORe9i] ~08e 91

ree |




42

observed and delineated from both black and white, and
false color composite MSS images. Those preliminary

results are shown on Figures 2.2, 2.3 and 2.4 respectively.

2.2.2.3 Aerial photographs observation. The photo

index of priority Area 4, sheet 6 and 7 (Figure B-1)
illustrating perspective views of the study areas is
chosen. Topographic base map is incorporated in this
stage of study. The photo characteristics are used to
observe landforms, regional structures, and define
geological wunit boundaries (Lueder, 1959., Ray, 1960.,
Miller, 1961., Allum, 1969, and Campbell 1978). The
regional interpretation are illustrated in Figure 2.5. To
this stage of observation, the thirteen sets bf aerial
photographs are selected based on appropriate
photogeological wunits, for primary detailed stereoscopic
study and spot field reconnaissance (Figure 2.6). The
preliminary keys of interpretation in terms of photo
characteristics, morphological expressions and geological
properties are established and presented to the form of

photo analysis chart (Tables 2.1 and 2.2).

2.2.3 Detailed Study.

In the detailed study stage, the sample
selected sites of 13 localities within the study areas
are chosen as mapping control locations. The sample
selected areas cover approximately 34% of the whole

investigation region. The selections are made based on



43

the representativeness and the presence of all primary
mappable units. The presence of rock types and structures
that are the key criteria of the area also taken into

considerations.

Applying the established keys of interpretation
and the mapping procedure developed, the whole study area
is interpreted wusing Landsat imageries and aerial
photographs together with topographic base maps. Detailed
spot field checks are performed from time to time during
the investigation period. More information acquired are
added and corrected. Detailed structural and geological
information are then organized and grouped. Thickness of
each geological unit is also calculated. All the relevant
information obtained to this stage of study are then
correlated with those of existing geological maps of the

area.

The results and findings are éoncluded and
compiled in forms of Photogeological Map of Changwat
Khon Kaen and Adjacent Areas. Other thematic maps such as
photo lineament map, drainage pattern map, are also
obtained. The results of the detailed study will be

discussed and illustrated in the next chapter.
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