The coastal zone of Thailand with 2,614 km coastline has the
important ecosystems characterized by extensive coral reefs, dense
mangrove forests and seagrass beds (Paw et al., 1985). Endowed with
warm tropical climate and B all, waters are further enriched
with nutrients from a m to support wide diversity
of coastal lives. stems form the important

nursery grounds w @ of food for many marine
organisms. / ..
In this = major ecosystems, coral

reef, is kn “ jléx and bedutiful marine ecosystem

\ hose actions are not
st because there are many

ﬂ‘\

obstructions. . : it : ause the problems is the
management plan tglhand ﬁa’ reefs %‘- suitable for the rapidly
increasing human & 1 problems are as follows
{Thamrongnavasawat /& dara et al., 1991):

- The data L

ruaanrcha_rs

mﬂdn long term period, many
equirements make the short

term mly in small areas. The

long term management p an 3* to acquire the data in
large areas. “!’ ﬂ.
- The previous field survey gets ly the data in that area.

It can not c pn £h the presentiifeal location. Actually the survey
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exactly correct.
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he conclusion may be hardly understood by the management

adm:l.niutrntora. The technigque to combine and present the data

requires the high technology equipments which need to be developed
toc be suitable for the marine ecosystem.

- The reef study in Thailand emphasizes only the biological

data, scme important data, especially geomorphological, zonation and



classification are required. However, the method to study in these
situations needs a spatial data for identifying overall reefes which
have the same formation and effects.

The aims of this thesis are to develop the remote sensing
technique to solve the problem in survey and management in the reef
area, and using the results to explain the geomorphological,
zonation and clasaification in the reefa.

problemnd #asthe reefs study and management

= “Be g be essential tool for solving

the problems. H@he n@lm which described as
follows: u/ : '

- The st in Thadill and

1.1 Objective

From the reviewéd
in Thailand, the re

i,

' + the previous works
were run in the sa&ll l - AN d techniques, they need
the study in th ave - ‘] echnig 1\ th& large study sites.

_ ted with the different
reef characteristife ] he (regean ~h . this must find out how to
propose each ste grehe = 2 B 3ing study to suit the reefs in
Thailand and also ghelréefs irn SéMe ASEAN countries which have the

- The result frof
the result m:plannt:l.un‘ ',-
sensing products u*i"ﬂﬂ

8 studies in Thailand regulated only
at plan. The result using remote
v the reef has never been done.

- Rlthe ""!-‘ gement plan was done,
the useful data base % produced. It needs the result to
confirm the ant of the remote sensi to the reef management

plan. ‘a L7
- 3 , ' yatem (GIS) is used in
many natﬁﬂﬁﬁdmﬂiﬁﬂﬁﬁln used in coastal
area study and management fin Thailand, It needsgthe prototype GIS
-SRI AT RAMIINBINY
i The objectives of this project are to solve the problem in
remote sensing studies of coral reefs in Thailand. It is possible
that the results and recommendations may be used for other countries
which have the reef remote sensing status similar to Thailand, for

example ASEAN countries. Five objectives are pointed ocut as
follows:



1. Developing digital image processing techniques and products for
the reefs in Samui Islands.

2. Evolving the new ground truthing method to use in the small and
gshallow reefs, including the technique for ground positioning
method.

3. Using the remotely sensed results to study the reef
morphological, zonation and classification in Samui Islands.

4. Producing the management &
The processes are not only
the produced technig

= from remotely sensed methods.

)oduct but also to develop
5. Producing th( ) m in reef study. it

recommends that , he . prototype of GIS in
coastal zone surve A mansoend .

The first ¢t ging fwere developad ing the technique in
remote sensing studigh e feef which co the idea from the
previous researchel &nd , roug hose ideas. The other
objectives are recomy l o : p for remote sensing in
the reefs in Thailand. luct uch as multi-resolution TM
and SPOT map, are the ,-: hieh have never been used in

: B_ﬁ.i.ve, this project will

To process ﬁ

run as follow:
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preparation wlll run after gthe basis dml:aly sengsed techniques,
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compose of image enhancement, band ratio and principle component
analysis. The results will used to clarify the remote sensing
process in the reef area. While the image classification results
will be used to explain the coral reef component distribution and to
group the reefs patterns in this area.




- The ground truthin and ground positioning techniques: The
techgqiues will be developed and tested. These techniques develop to
use with the image processing program that built for colleration the
ground data with the remoctely sensed data. This program calls
"mTRAN" .

-~ The data from remote sensing will be analysed to study the
coral reef component distribution. It recommends that the remotely
sensed results not directly be used for explaining the coral reef
component distribution. But the results are used as the guide to
explain. The ground survey will be done to point out the results.

- The results fr . will be produced to use for
the reef management df this dr es products are used to
help the study. T nd;ﬂ:tﬂmlti—raaclutinn map 2)
reef thematic and ? ndit _&Ef area measurement.
The multi-resoluti ssed by | ©Sombined the SPOT XS data
and Landsat TM data
image is done by
measurement.

- The pro
perspective three ¢
depth data from the

results. The perspel
the program in microBRERN.-

also the reef area

, f and depth map 2)

\. and depth map use the
ined with remotely sensed
s image is interpreted by

The remote i Wetlands started with
the study using™| aerial and| appropriate ground
measurements to q::ltify biomass and productiwity in a large wetland
area (Stroud and Cogper 1968). When the Landsat satellite series

g (L k(1) ek (Fmrd) alfplior
available. ivént' lof digita 1 ta in specific
wavebands npﬂkad a new in regmote aanaiﬂ. Aerial Wtographf was
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spetrnridium&tara (Carter and Anderson, 1972) provided a powerful
data source for coastal wetlands studying.

1.3.1 e Sensing of Reefs Ma

The principle types of remote sensing studied on physiographic



zonation that occur on the reef was done by Maxwell (1968). It used
aerial photography to generate and classify the image mapping of the
major reef zones. Some of the earliest work on mapping coral reefs
using satellite data was done by Smith et al (1975), the Landsat
(ERTS-1) data was used with the aerial photography as the ground
truthing. Smith (1975) undertoock a preliminary evaluation of three
common methods of processing and imaging Landsat data for the
purpose of mapping reef zonation. The methods were level slicing of
single band data, colour-compositing of three bands of MSS data and
categorical analysis of four bs nds of data.

and manage the Great
1988). The research

hington, Van and Claasen,
ormation value for both
mapping and surveyis ¥ data which have been
collected from wave Lhe e or th uitability to a range
of each resources tasfeif, lowed b uchler (1985) presenting
the using of Land8s S Wabp -", 2 rac Great Barrier Reef.
Most projects emphs; oh Candsat) | et al., 1985) and
Nimbus-7 cZcS senforffafaf {Claadeniect al 84, Hallock, 1988).
Base-map overlays, J/folf des % ic maps (component map) and
statistical data are /£h pjél- while product which was given
from remote sensing.’ l

After the high resc , Landsat TM and SPOT, were

supplied, more works um—dﬁluﬁ ' dividual reefs in stead
of mapping in a =1 ‘ Reichelt, 1988).
The works considéréd on & Biftliic component to be

isolated within the T mtos that with further
work it may be ible to extract substra types. The work in

progress uses depth gapalysis to pugh out water may allow substrate
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1.3.2 Remote Mapping o e RASEAN
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tenhnnlagj{ transfer process that is required to make digital remote
sensing science into a useable form (Sudara and Kuchler, 1988).
Scegiarto (1988) pointed out three main works in this regions, there
were coastal features and processes, assessment of coastal erosion
in selected area, and monitoring of sediment dispersal and
transport. However, the works on the coral reefs mapping were very



little compared with other coastal zones such as mangrove ecosystem.

The coral mapping started in 1978 in the Philippines (Bina et
al., 1978; Bina and Ombac, 1979). However, the studies followed
work were very rare. There were a few works in each country but it
did not run in large projects and represented only that country.
The work of remote sensing on the reef just started to study when
there was the meeting of the ASEAN Experts Group on Remcte Sensing
in 1988 (Soegiarto, 1988) and the workshops on microBRIAN system
which run under ASEAN-Rustralia Economic Cooperation Program-Marine
Science Project: Living | urces in 1991.

Recently the nﬂin/éy on coral reefs in ASEAN

country is in the processs It\!r_hat a few works on reef
An the sgional Meeting of ASEAN-

ine Science Project:

at Singapore in 1992.

ecosystem will be g
Australia Economi
Living Coastal Reso

1.3.3 Remote Sens

satellite remot ensipg in Thai was set up under the
Thailand National Regiotd Sepéing Bedgram (TNRSP) in 1971. National
Remote Sensing Coor nit slestablished with cabinet
decision to partic ilinited States NASA Landsat
investigation programs fiched of ERTS-1 (Landsat-1) in
1972 and also the follewson program, Bandsat-2, Landsat-3.

Thailand~’
of the National
responsible for

gram under the auspices
1& (NRCT) originally was
4 rdina.t:‘mg With NASA tolrovide the data users
with Landsat j_mngq.‘h to train @rnoml of wvarious government

agencies HEJ::/E d l?s with funds with
an aim to

@ field Of remote sensing.
With the es lishment of ‘l?a Hl.ni of Science hmlugy and
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data wara applied in various fields, such as in land-use mapping,
forest change detection, agricultural and environmental management.
Satellite imagery were increasingly used in the national development
process that finally the Cabinet approved the proposal by NRCT to
establish the Landsat Ground Receiving Station in Thailand, as an
operational unit under the Remote Sensing Division.



Thailand’s Landsat Station (TLS) was commissioned in 1981.
The coverage area of the station extends to many countries in
Southeast Asia including the surrounding areas. In 1986 NRCT
received the grant from Canadian International Development Agency
(CIDA) to upgrade the existing facilities to receive and process the
high resclution data from Thematic Mapper of Landsat-5 and HRV of
SPOT-1. The upgrade facilities started to receive TM and SPOT data
from December 1987. TRSC also cooperated with Japan‘s NASDA to
construct a new ground station for MOS-1 which started to receive
M0S-1 data from 1988. With tha new facilities, TRSC became the
regional ground receiving _u : n Southeast Asia. A plan to

A

upgrade the existing facll \“‘

it ve and process ERS-1 data of
ESA is being worked out (Vibuls ri.nmngthnng, 1990).

1.3.4 ERem

coral reef,
mangrove and seagrs emphasizes only on
mangrove ecosystem ! Council in cooperation
with the Royal Fofe gpartr {hawe ' de some studies on mangrove
since 1975 (Vibulsg@sih, SBoofifdEra and Ratanasermpong, 1987), the

published (Remote Sg

The remote sensing S&a
1989 by microBRIAN 'Rmf,a

{Thmrongnnvnﬂnv;h:
studies emphasifsg

agrass in Thailand started in
; Chulalongkorn University
20) . However those
& in the coral reef
ed in 1991 and the
f the seagrass bed.

ﬁummmmﬂ e St
plannad in a8j. er Chulalongkorn

University hcnived the mjocrcmim ) nt:am from E.nﬂ-nuntralin
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wark on coral reef was published in 1990 (Thamrongnavasawat,
199{)} which highlighted the reefs in the Gulf of Thailand. The
preliminary program for coral reef study started in 1950 with the
cooperation of Science and Technology Development Board (Sudara et
al., 1990). The first remote sensing studies on the reefs in
Andaman Sea was published in 1991 (Thamrongnavasawat and Sudara,

area. The isol

a =51 ;
study will fnututD in tha seasonal chang F



1991). The remote sensing study on the reef may axpand-to other
research groupe after the first Thailand microBRIAN workshop in June
1991 (Sudara, Thamrongnavasawat and Tangjaitrong, 1991).

The previous works of the remote sensing studies on coral
reefs in Thailand can generate three aims, testing the remotely
sensed technique in microBRIAN system to study the small and turbid
reef (Thamrongnavasawat, 1590), to find the objective in remote
sensing studies on the small reef (Sudara et al., 1990) and using
the remotely sensed product - study and management the reefs
: hamrongnavasawat, 1991).

Recently it cansbe Said that @tﬂ sensing studies on the
reef in Thailand ? : qch try to feature the
study in the speci g Ctivee, two works in process.
The first one is Femfte fans ' al reef and sediment
factor in Samet Isl of microBRIAN Remote
Sensing Unit and Team (CREST), Burapa
University. The the crown-of-thorn

starfish affecting Islands within the
cocoperation with Unit and Prince of

The grnunﬂ truth.tﬁ‘és%y ra nction in the remote
gensing studies On P ferant from other ground
truthing studies, /the 7 ‘@uE how to predict the
substrate under wﬁr : m@tinn. The photography
ter:hn.i.q_ua which broad used in other stldies may not help to

urvey the reef unlésé, it exposes @iring the low tide
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remote sensing studies on tHe reef. ,Smith {IETE}W truthed
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truthing done by Bina et al. (1978) they used a number of methods to
ground truth Landsat MSS data. The methods are snorkel observation,
line transect, manta board tow and bounce dives.

In 1982 Jupp and Mayo suggested that the key to the ultimate
usefulness of Landsat spectral data is the existence of a



relationship between the spectral makeup of the signal recorded by
the satellite and the land cover of the target. Mayo et al. (1985)
worked on pixel sized sample units selected from the classified
image. Sites were located on the reef using 1:50,000 photo maps.
A circle 80 meters in diameter was sampled for macroalgae, hard,
soft and dead corals. However, Kuchler et al. (1986) reported that
this method was not feasible for general surveys and more suited to
specific research gquestions such as ascertaining the reflectance
properties of particular reef units. The method employed by Kuchler
et al. (1986) involved a modif tion of the manta tow technique run
in a zig-zag pattern ' organiems on the reef floor
and structures arising | : rded.

The first st o, i‘.hn relationship between
reef substrate and Ay praﬂarntad by Bainbridge
and Reichelt (1988)% _ahel/ Useq khe manta tow and line transect
techniques to certig I L . MSS and SPOT XS. The
results suggest that correlation to the
thes . " e line transect has
more quantitative medsufefienits nanta tow which is the visual
estimate of the be ! ;

ground data becausg

The previous ethods were made in the
wide reef area with lque reef type, so the data
may not be suited for the-m in Thailand. Sudara et al.
(1990) checked £l ch was described by
Kuchler et al. tlique not suited for
the small and shallow +f . run in the zig-zag
direction. Thamrol avasawa ra (1 1] suggested that the

line transect math has wantitativu result but it is hard to run
in the field rk b e it needs @/lot of reneaxchurn who have the
experience t E H:% ﬂ f‘}§ also demonstrate
that it is ta explain the e small mixing reef.

Most remote senaing studies €he reefs jm Thailand ifidicate that it
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Thamrongnavasawat and Sudara, 1991).

From those reviewed above, the ground truthing technique of
the reef just developed to suit each research. There is no main
method that can be run follow. However, the previous suggestions
can be gave the idea for developing the ground truthing method which



is suitable for the small reef such as Thailand. Three major ideas
are 1) developing the ground truthing technique for overall reef
survey 2) developing the ground truthing technique to relate the
ground data with the remotely sensed data 3) developing the
technique for ground positioning technique and they can be used
together.
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