CHAPTER V

DISCOSSIONS

The discussions are divided into three parts: 1) the remotely
sensed data, 2) the techn ’i‘ igitize image processing and
ground truthing, and 3) the morphology, =zonation and
classification. _Yem ta part deals with the
remotely sensed date 3 .Leﬂ for.zeef.studying. The technigques
in digitizing image & ; nd ground truthing at the study
sites help in underg Lh need data in order to be
able to understand whét r@ and can apply these techniques to
study small and r : » reef thematic image
and the multi-reso the reef morphology and
' by the reef pattern.
overall reef areas and
living coral eas . * reaf nporphology, =zonation and
classification sessd : ﬁ_ h the remotely sensed
results for studying B L eef Gomponent distribution and reef

the results are
The reef area measuy

In this study th _ ﬁaannaﬂ data which are
good to use to st different reef types. ndsat TM data are the

main source of dat%&d in this d:r. To use the data for image
anhanmamnntﬂ ﬂﬁtﬂ ﬁﬂnimﬂ alse colour image
to emphasi data contain
different vi le band serve, to classif g the reef nent group.
The w locate the
mﬁlﬂﬁ‘ﬁm TS ta gaoese
affact g the reef, especially the water pnttern. Another
effectiveness of this type of data is that the cloud may not cover
all the area in the image, so a user can select the small area in
the image and study in that area. This condition can help a

researcher to monitor the reef. However, the resolution of Landsat
TM may not be enough to match for studying in a small reef area.
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The Spot XS data has a higher resolution compared with Landsat
T™ but this data can not help the effectiveness of Landsat data
because the receiver can obtain unsuitable spectral bands which
cannot get through the water as TM data. The data may be used for
identifying the shallow reef flat in a small area. However, in thise
project the result is still not enough to explain the practical
process of this data. More research is required to explain this
data analysis for reef studying.

The SPOT Panchromatig \da the highest resolution data
studied in this project. The is the panchromatic data
records in BSQ fo : g0 it needs a special

program to transf . tn'ua:n iii-i-at (Band Interleaved by
¥CroBRIAN : ial program can not
show the fulscene dae#l, g6 fdbsac he stu ea a user may draw the

displayed, it cs
processing because

pattern and the reef e sediment pattern shows
the water movement The black band in the
reef area is the reef jBd 3 “of massive coral. However, the

reef flat component and &l ‘tlement are not clearly shown
in this image. O gt that SPOT Panchromatic data are
suitable for analyzing the reef . of and may be suited for

: @rsn| because these high

a water patterrs
resolution data :g: b 1l reef areas such as
sand patch. These areas will help to anama the water transport
pattern.

BN ENINGDS . ... .

ohje{:tive to analyze the uﬂfful data & atuﬂyj.ng small image

“ﬁmﬁﬂﬁﬂLﬂmﬁ ﬂm;’i’ff =

data | igurn 46) . A new idea using the multi-resclution image
between Spot XS and Spot Panchromatic is operated to classify the
land component (Jupp, 1990). However, in the reef classification
the SPOT XS image may not match the objective because the Spot XS
dose not contain the spectral band practical for reef
classification.
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The Multi-Resolution Map of Mai Kaen Cape.
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In this thesis, the multi-resolution between Landsat TM and
SPOT Panchromatic is tested. Using these two data, the big problem
is the satellite passing time is not the same. So the cloud in
those two images may disturbed the result and this method has never
been used before. The way to solve this problem is to select TM and
SPOT data which have been taken as closest as possible. Clouds
covering both images should be carefully selected as not to cover
the required reef area. From the image selection during 1986-1989
the best pair of images were selected to be used by this method.

The result suggests that thi ”/d is very useful for future reef

studies.
! .i.ng and Ground Truthing

5.2 Techniques in D

---"""_

The tachniquiqn'; Spaza *;~ﬂ_ two items, the digitized
image processing ] 1 The digitized image
processing is comg dnclassified assing, classification
and data integrat -3 : h g combines the ground
positioning and gfougl "(’=‘vi- f- _ e reef study sites.

5.2.1 Techniques®i Lasg2tinthrroceshii

The unclassifie _ sts of image enhancement,
band ratio and principlé ' s itk aflalysis.

‘enha image consisting of
band 1, 2 and 3 liupla ad i ue aan || red colour guns is
recommended to i.d&n:.l.fy the Buhmnrged feature in the reef area. The
falge col an ideal result
e Ay (o
this false 8élour image can be used for identifying the different
subs h flat a sandy zone
R R
A falfe colour map dinplarad in s the ideal

fulscene image shows the high contrast of uatar, land and mangrove
areas.

The multi combined image is processed by separating reef, land
and water from one another, and enhances them in their suitable
gstretch value. Using the interactive screen enhancement (mPIC) to



separate land, reef and water the result suggests that infrared band
is an ideal spectral to cut ocut the water and reef from land. Band
2 can be used as the band for separating the reef and water from
each other. The linear stretching result ueing the histogram
enhancement can be cbtained more easily if the graph is displayed in
a fulscene histogram and the stretch values are selected by user
define instead of using the minimum and maximum wvalues. Smocothing
the water will help to enhance the water image. The results are
pasted back together and the whole image gives the clear imagery
view in each category whic ’7 help to observe the area of

interest.

5.2.1.2 Band &
| —
/

The technique Lo inpton

way to highlight & '
the histogram enhs

area (Hyland, Lennogis

——

data with band ratio is the
i*e not clearly shown in
Fass ratio in the mud flat
ata band 1, 4/3, 5 and 7,

is tested. Howevar, 9 image dtes not clearly show the seagrass
pattern. This res gés at a b nd\ ratio which is used for
highlighting the g jBe B NS . in the mud flat area may not be

useful to study the 6e mall seagrass bed within the
reef area. The mTRAN Fesulfs g e idea to use band ratio 2/5,
the image displays h h"”' ast Bety
reef flat. While band. wﬁ?
geagrass in the ja&t w

three major areas on the
be useful to classify the

this proce B pE .’” and algae in the
outer reef ﬁu W E lﬂﬁmpn to feature the

various zondd of seagrass pixeln. Comparing with the PCA result

from ea at nn Ba.n 'I'h navasawat H&Qlj which can
oo o] BEISCE iy paecies. e

seagrafis result may not h:'..ghli t in thn same way but tha outcome in
a band 1 with the highest percent canopy shows the low reflectance
values in a seagrass bed, when displayed as 0,-1,0. A seagrass bed
is shown in the different bright green colour and other areas are
shown in black. The classification can be done more easily to
locate the different seagrass dense zones. This result suggests
that PCA can be used in the reef flat area which needs to identify
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some important features such as seagrass beds.

For other components in the reef flat, the result displayed
many group of pixels separated from one another. This product is
clearer for separating the reef component zone than the histogram
enhancement result. It recommends that the principle component
analysis result is the best product for the unclassified result.
And it will help to classify small reefs with mixing components in
Samui Islands.

The classificatio i

1:114' the mixing classification
- TE——

suited for the reefs cund data. The unsupervised
classification is tegee ‘ : { However the results
are presented in Many M7 §fsvant)sar mpofient zones. These zones
' e some coral rubble or
The classification
_. nponents reflects the
; ‘ \ inor components are not
so important for car process is difficult to
join these sandy I esults suggest that the
unsupervised classific ti" . “guited for reef study.

have sand as the majo
other non-living
separates these
light in different

The supervised claggg;g; of ie better because it shows the

reef component hy use ,@fﬁ-ﬁf“ﬂ 1 mportant components are

selected and disg ' fme reefs the results
display the unkrs f-‘-‘ ‘ a not” be identified. The
results can be rovec ot ds ver, it needs a lot of
time and research to record these data so it will be possible for
studying t ication does not
match the Ejﬂ&ﬁﬂ:@ vﬁc’q: es the study of

reefs in thélwide area.

IR TR HR VI § Bose e

around]Samui islands, and i is way can be used in
any reefs which have the similar pattern.

The problems in this small reef classification are how to
select training sets and how to cluster feature classes. The small
reef has a mixing substrate zone so there are many different colour
pixels displayed in the image close to one another. It ies hard to
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select the training pixels with the low Chi-square or low error. To
solve this problem the histogram enhancement with the user define
can help to identify the reef zone with the ground data. The reef
knowledge can help to locate the important component zones. For
example the sandy substrate usually covers the inner reef flat while
the dead and living coral areas are located on the outer reef flat.
So the training sets are emphasized in the ocuter reef flat area. 1In
this area Chi-square is controlled to not be more than 3 while the
inner reef flat or the shore line Chi-square may increase to 4 or 5
and training pixels can sti 1 eived.

The technique t slect tt ing area is to choose the
band colour parallal§ area usually gives Chi-
square result not mocrs -
a shore transect band
reef flat componen
components. So thg :
areas. Finally, thafsel

it needs more exag

. the training area like
be mixed with the inner
fch have two different
needs other training
ires the experience =so
e quickly and better.

, ased, the classification
results suggest tha many sandy substrate groups.

To solve this problem, 1ot 3 classes may not operate in
one process, and are 1c ‘{gﬂi of the percent of dissimilarity
1 start with clustering the
1s hen displaying those
classes and ider i ‘ ‘zone or other major
reaef zones. Th& : select the coral area
from the others ang athe: i ItE own c 8. Other substrates
may cluster with tha h.i.ghar percnnt of dissimilarity (recommended as

g ﬂUEJ’WlEJﬂ‘ﬁ'WEJ’m‘i

This r.'.esa.i.ng gives good results for identification of the
small n_the as. For the reef
AT A
clustefis them to 14 classes with only four claﬂuea in the
coral area, such as seagrass and living coral, but ten cluauu are
in sandy areas. The reprocessing is run by developing the selected
training sets to 98 feature classes, and the new technigue for
clustering the classes create 10 classes with 3 classes in coral

area, one class in seagrass bed and six classes in sandy areas.
This improved imagery result gives more valuable data for small reef

Although the't

clagses at 25 a%- V.
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thematic map and also the reef study which emphasizes on the coral
and seagrass areas.

5.2.3 Combined Raster and Vector Data Techniques
5.2.3.1 Reef and Depth Theme Mapped Topographic Image

The data integration process has many obstructions which
require a lot of trail and error. Starting with the program SURFER

which is the common program alculating the average points from
the sample points, the sample is’ Faken from the points at contour
line crossing the gridmap. Usingfr&tafer technique, the data from

SURFER can be easil rated 2 - IMALEe ma and the reef and land

The depth
Raster data in t

n processes in itself.
ing with the reef

needed to make th . D ﬁu-‘ a A~\‘- The process tries to
th with 7\ dep h data. However, the
nd and sea areas because
SURFER calculates t : bine between the height in
land and the depth of ffhe -t his shore line is submerged at
iy =3¢
some points and emerges w . f the process is inserted
with only some border data, Lh awill still be in error because
it needs all boxder po £s t corrected shore line.
Using the digff . WiE B T However, at this
stage the digi 7 _ illable. To solve this
problem two files |were made, one e is @ depth file which was
used in the reef and depth process. Another is the land height data
for calcul t a | wera transferred
to miarnﬂnﬁﬁlﬁn : ‘ gm ly one microBRIAN
file with tHé depth and height together. This result was used for
the ﬁrﬁcﬁha ﬁxﬁ ﬁﬁ viﬂ;ﬁ &8 Tan Islandi/

@lthough this result explains nn:g' in ﬂtjgr@tiun between the
reef and the depth zone, the product supports the hypothesis to use
microBRIAN as Geographic Information System (GIS) for explaining the
synthesis of remotely sensed data and the raster data. Moreover,
the product reveals that it is easier to study about the reef factor
using this technique.

result shows the
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The reef and depth zone result used only two channels in
microBRIAN file, so there were the other two channels which were not
used. These two channels can be used for other data such as
sediment pattern, seagrass (for the seagrass bed that located
outside the reef area), fishery area, etc. In microBRIAN version
3.0 there are more than 200 channels in the file so it can be used
for integrating more data together which will help to study the reef

'\U‘Tyimensinns Image
: )& of Tan Island overlapping

with the reef theme EJPr the coastal land use data
" E—

(Figure 47). The nt| plam
selecting the urban dewe lSnfe : ! r coastal area without the
; h g .
affect to the reeft & i *g‘ area are clearly seen
in the southern p: A /1sTand, | This duct serves to analyze
the sediment zone agd W& u i-f ’ T _ﬁ}ph#q locality.

with many factors.

5.2.3.2 Perspective

i
.

The top view of

employ this product for

9

Figure 47. The Top View of Three Dimension at Tan Islands.

The perspective view of Tan Island was made to observe the

floor topography in this area. The result suggests that in the
northern part of Tan Island, which is supposed to be Tan Channel,
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there is a deep sea floor topography, so the perspective view result
supports this hypothesis. However, the reef theme cannot be merged
with this perspective view because the reef theme does not have the
depth data. The result recommends that it needs more studying in
this module but this study is the program construction, so it is not
in the scope of this thesis.

5.2.4 Technigues in Ground Truthing

There are three main facto
in the small reef area, th

s, that control the ground truthing
' he mixing reef component and

the new program mTRAN : o5 “tor requires a new technique
for locating the gru& i A'reef area. If this project
has the high equipme -3 ning System (GPS) which can

locate the ground cogp Geidt) éxactly, the new technique will not
be used. But the CF - so this technique can
help the small prg g in the reef area.

The plastigf shéeg ddew $8 basad on the light reflectance
theory that infrared i sorbed, in yater while the white plastic
sheet highly reflefts infrared, spedt ' A plastic sheet cut in
L shape because thisfshdpe 1ot need mu ch plastic so the cost is

cheaper. higl techni a ground control point can be
detected from the ima L 11 ggests that this method can
be used with low cost, Wg . néeds a lot of worker to hang on
the sheet. Tn?gglntm m hang | er ter which has a depth
more than one | feter, __ . the location by

selecting the & ' hic aflectance substrate,
dead

for example in t
Buit the mixing
cmnentsﬁﬁ%;l r $ gﬁ program was used
to locate ddmple pu.i.ntﬂ .i.n GCP file image (Kuchler, 1985).
fot au.i.t ﬁ small ree®t’area in Samui
Islaﬁﬁjﬂa Eﬁ i}yﬁg hq:@]%d of living
coral or a patch of seagrass m:a smaller 9 Bguare meters
which is the Landsat TM resolution area, so the reflectance value in
this area displays in a "Mixel" or mixed pixel (Harrison and Jupp,
1989). The transect line method survey for ground truthing
described in Bainbridge and Reichert (1988) suggested that the

transect line method developed from Benthic Lifeform Line (Dartnall
and Jones, 1986) may be used for recording the ground truthing data.
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However, the method needs many researchers to do the works in the
big reef.

Using Transect Method a line is laid along the living coral
area and the reef components parallel to the shore. The coral area
in a small reef usually forms in a small patch or narrow band which
is not parallel to the shore, so the line may miss a coral area very
easily. Another problem is that the reef slope at Samui Islands are
usually steep, so the corals change rapidly from one type to
another. The line error ms data present the predominant
coral type even though 1:. AN wo coral types close to each
other but in different _ problem comes from the
location of tra.naect ~ate corresponded with the
ground control int.

The davel g

Lifeform Line comb
1989}). The idea
substrate refle

tion uses the Benthic
ethod (Sudara et al,
topography and the
line. This survey

emphasizes on a reefl] becgisd It is easy to locate the starting
and ending points 6 méfsiifSpent| methed is developed for a
topography result whdch - TRAN pi Comparing the data
together they can exp tratiés esponded with reflectance
epectral ification process.

....-"'J-"'.:::""l u Jot
A mTRAN p rlﬂ ﬁlﬂ - 8 u.t.ta.i:lu for a ground

survey method, truthing. The
problem is a m hich may disturb the
analysis. This = mTRAN program in many
areas which has a same major substrate. The reflectance values from
the substra - In one study
site, mﬂﬁﬂ § VF@ ﬁﬁaﬁwﬂiu to get the
average val@és in that area. Using this hn result can
supply some anaent.i.al data ﬁ:r reef thématic

K WERip1H N RG]

5.3.1 PFa 8 Control Morphol and Zonation

The horizontal variations on the reef are caused by the energy
cenditions, with energy gradient developing from the outer to the
inner reef area. Energy condition in turn affects the sedimentary
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environments and physical processes operating on the reef, producing
small but important wvariations in the height of the reef.
Biological zonation results from these physical contrasts but both
the morphology and ecology of the reef are not stable through time
(Pichon, 1974; Hopley, 1982). These suggestions come along the
studies in Great Barrier Reef morpheology which has different
conditions comparing with Samui Reefs because Samui Reefs are the
fringing reef closing to the continental island. However, the reef
morphology and zonation theory at Great Barrier Reef may be used as
a framework for discussion i reef morphology and zonation at
Samui Islands. Althougi - Wy can support the zonation of
samui Reefs, the maj i ‘ rent because of the small
reef has the narrow area-3 H‘

energy conditions.
mixed with many substy

d that the reefs in

From the e
are the wide reefs.

the big bay,

Usually these reafs o8 .- p rve the zone. For example
the reefs at Plai Laém €ape’ apd Luem ¥ei Cape show the reef flat and
reef slope with a/Cle@ir bor ~the reele located along the shore
line which is an unpfot@cted area have the mixed reef zones, and it

is difficult to locat@ the'So: -t The reefs at Sor Cape
FF T - ¥
and Hin Khom Cape pos t@ his morphology.
The reef lmatnq.;f%‘t itected area usually has the

-

omp: i s wind and wave do not
directly affe ie-seal, tha substrats 1o the feef is controlled by

the reef (Jell and

2d .

Flood, 1978; Ha[.ﬂy, 198 : ] ﬂ heavy sediment will
settle on the outer reef while the light one will blow to the inner

reef. In ﬁmﬁm - . h. £ enomenon even be
cbserved b t o ‘he %%1 corresponded with
a ground datd suggests that the inner reef zone is composed of many
areas_wl have different %and graifssizes, for Hmnplﬂ at Plai
e TANTI 3N N1 AN IR E

q

In the high wind and wave action areas the reefs usually have
the mixing substrate components. The unique substrate may cover the
reef area not more than 3,600-5,400 square meters. The reef zone is
mixed with heavy and light sediments close to each other depending

on the direction of wind and wave action. Taking Plai Laem Reef as
an example the area in the northern part is a protected area with
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the big cape so the zone is separated. The southern part of this
reef is an unprotected area so the wind and wave actions make the
reef components mixing together.

The reef size is one important factor controlling the reef
component zone. In the small reef the wind and wave action can
directly regulate the reef component zone. The reef flat is mixed
with dead coral and small living coral while a sand patch may be
observed in the inner part of the reef. For example the reef at Mai
Kaen Cape shows the sand pat both side. Usually the dead

component pattern.

The reef edge and .channel al late the reef component

zone. The reef edg ; : 3 and the inner part has
a low energy cond / 7 A arat zone, for example Mat
Lang Reef. The &8 for example Hau thanon
Bay, has the mix] £ Eone because of the tidal current

along the channel
edge is weak. The 8
the location.

. run through the reef
a is varied depending on

Base on a hydrod namika iy e reef area and the reflectance
spectral theory, it e G4 th 7 eef sediment studying is an
important research to "-‘1, sef zone. The works of Jell and

. ) and Hopley (1982) supported
the reef zonat Ler Reaf. Howeybr, in Thailand there
is no the sediment W mnn. This project
emphasizes on the& =Ty ir:al zonation, so the
sediment dynamic s ground truthing. It

recommends ndynmic alul sediment studying is important
to classif F%JI:E ’iﬁj and that study
ies on e

will support{the remote nanning = £ maxphnlngy and
zonation in the future.

LAR)aN mm UAIANYAY

The imagery result identifies the reef in Samui Islands as 3
zones, -reef slope, reef edge and reef flat. In each zone the
morphology is explained from the imagery result combined with a
ground truthing. The small area such as seagrass bed, reef edge and
channel is identified in each zone. However, the area may be

only ohnervad among t
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located in the intersection zones so the classification is used to
select the major zone of that area.

5.3.2.1 Reef Slope

The most productive part in the reef is the reef slope because
it is composed of living coral. The remotely sensed classification
suggests that the reef morphology controls the situation of this
zone. Maxwell (1968) suggested the reef slope coinciding with hard-
line reef development contained the highest energy zone of the reef,
he recommended that this “ , .
inner part because it de -
of multi-resolution ] ;
the black band of pixeis 7 are ed as reef edge. In the

ot be exactly separated from a

seaward of this area a'reafl alopei.’ remotely sensed results
suggest that they e reef edge and reef slope
from each other, & it help to an: -i, e the remotely sensed

data within the reef o drea. _‘The re ts also suggest that the

Hydrodynamic rggifies result ng from depth, position relative
to the reef edge, and . ""- Wwe action produce a zonation that
is expressed in coral g@ fusting and digitate forms
dominating in high-nnﬂrg]:fﬁﬁ?; ranching forms in modulate-
energy areas, massive forms W e energy is low (Done,
1977; Veron _,*'r ne; 19793 . i ; '-*—i-'i-jfﬂ"- areas at Samui may
not support this e e
slopes in Samui ans

; * morphology of reef
riﬂ Reef are different.

The results :Efﬂ- remotely sénbed data in the reef slope area
shown the ﬁ.‘ rﬂ

locations. ematic rﬂm.l reef slope zone in

Samui Islandﬂ can be saparfted into gun typnn, the’ gradual reef

:;:z:i“mﬁ‘%ﬂﬁm‘%ﬂ MISIARRE S

reef rim, for example at Hin Ang Wang and Mat Lang Island.

ground truthing in both areas suggested that usually the d&pth at
the end of the reef slope is 6-10 meters. The gradual reef slope
has the high coral diversity and usually the corals have the
predominant coral feature. The hypothesis from Great Barrier Reef
may be used with this reef slope type, for example at the greater
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Hassive

Gradual Reef Slope

Figure 48. Comparing of Steeply Reef Slope and Gradual Reef
Slope.
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depth species diversity increase and no one species dominates (Veron
and Hudson, 1978). However, it recommends that the depth in Samui
Reefs are not more than 10 meters while the depth at Great Barrier
is 20-30 meters, so the zonation of reef slope at Samui can not be
separated into upper and lower reef slopes as The Great Barrier
Reef.

The ground truthing suggested that the gradual reef slope
usually has the branching coral Acropora spp. and the submassive
corals, Pocillopora damicorni i T Acropora spp. as the predominant

coral features (Figure 42). ive and encrust coral may be
found as a minor coral featura. £ slope may cover an area up
to 100 meters in widthe.. The %Hama f result shows the reefs
with gradual reef ﬁiggg_;ﬁfthe antﬁE—_-_?ﬁruf Samui Island, such as
Mat Lang Island and a0 a anﬂ some islands in Tan Group, for

ey A ﬁﬂﬁ%ﬁé‘%ﬂmﬁﬁ@:ﬂ:ﬁf e

The multi-resolution result displayed the wide gradual reef
slope at Hin Ang Wang with the green pixels identified as reef rim,
so the ground truthing operated in this area. The data suggest that
the reef rim is a flat area locating between reef flat and reef
slope with the high percent coverage of small living coral. 1In the



reef rim usually the coral is a submassive coral feature distribute
in the predominant form. The coral Acropora spp. and Pocillopora
damicornis are the major species in this area (Figure 50). The
ground truthing results from other reefs suggested that the reef
rims at Samui Islands have these two coral species as the dominant
coral in the reef rim. The research on Great Barrier Reef suggests
that the reef rim in that area has the same coral form but may be
different in the coral species (Veron, 1986). The results proved
that remote sensing can be used to locate the reef rim and the
ground survey will be done t _r port the biological condition in
that area. : \c\ ;

Figure 50. The RE:f Rim at Hin Ang Wang.

¢ o Qv
e S48 YR TR in o oo
the thematiquree ' age at Samui, ~nigan and gthong Islands.

Because this area is very naxfow which displays on thg jthematic reef

et § A MO ATAIN S a0 s e v o 4 el

three pixels of the reef slope area which mean that the steeply reef

slope is only 20-30 meters in width.

The steeply reef slope highly contrasts from that in the Great
Barrier Reef. The sediment density slicing results present that
this reef slope type is located in the high sediment area. The
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ground truthing at Plai Laem Reef showed the massive coral, Porites
lutea, as the dominant coral in this area. This coral species has
high tolerance of the sediment effect (Veron, 1986) so it can live
in the high sediment zone. The reef shows the high diversity at the
greater depth but not so high as the gradual reef slope. The ground
truthing at Plai Laem Reef showed that this reef slope has only one
or two massive corals packed together with some submassive and
encrusting corals as the minor corals.

Finally, the remote sep results can generate the reef
slope area from other reef % it can be used to examine the
- : eef rim. Using the ground

sults the data advises that
‘ atterns. The ground
truthing also preseé . minant, cc in each type. The
division of reef ‘ different from Great

Barrier Reef.

The reef ed e zone tad betWeen the reef slope and
reef flat. The thema€i, ME @ @an separate this zone from the
others by the subs cafipbrents ‘ause the major component in
the reef edge is dead Foyal @hil _r ef flat is sand. The ground
truthing checked the autl_' = jponents in the reed edge. Based
on these results _the the sites is divided to reef
edge zone, livingl al and COre ibble’zone. The channel and

iy .a‘ results from Samui
Island are also eﬂm iuﬂ and ground truthing.
i REEf‘

. AT Tnamawanng . .. .

between the reef slope and geef flat.s Usually thesjthematic reef

:::::ﬁ RagdnauanITnMIRE e

by ﬂhaervi,ng the area between the coral rubble and living coral
groups. The multi-resolution image may be better to display the
reef edge morphology. Usually it is used to cbserve the brown
pixels such as at Mat Lang Island or white pixels at Na Tian Island.
The remoctely sensed results suggest that the reef edges at Samui
Islands have many types.
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The ground truthing suggests that there are large blocks of
coral packed together. The reef edge morphology showed something
similar to reef blocks in the Great Barrier Reef because the reef
blocks are generally isclated in such Jlocations and are
topographically significant enough to appear on marine charts
(Hopley, 1982). The dissimilarity between reef edge and reef block
is the formation and pattern. Fairbridge (1967) claimed there were
two type of reef block origin, those thrown up by waves and those
that eroded from the higher reef. Using the ground truthing it is
recommended that a reef edgs ly is the high place in the reef

area, so the reef edge }'ﬂn the coral blowing up from
reef slope. / :
=
Using the edges in Samui Reefs are

separated into four Fubnerged ree , massive reef edge,
: ggeta This classification

Sy

“reef result and multi-

mangrove reef ed
is based on the

resolution map.

The thematic r@e
coral rubble zone in
be the reef edge so €
area to examine this
displays the br:a‘g'\ th ea which are identified
as dead EﬂrﬂlBL - '
that it is a submerg rea
(Figure 51). The ground dat - t:ﬂauhm&rga reef edge is
composed of dead coral with turf algae. s reef edge shows two
correlations with ‘El'ﬂ reef blockf/ The first correlation is that
both reef ﬁeung %ﬂgﬂw‘ @a%:f]lﬂ%t the ground data
concerned s@w hat the ad corals at this reef edge are not in
original ﬁrMh similar to fhose studied by Fairbrigge (1967).

QLN B AALANELIQEL. ... ..

nearly the same. The reef blocks at Great Barrier Reef are 200-300
meters in length and 20-50 meters in width (Scoffin and McLean,
1978), while Mat Lang reef edge is 150 meters in length and 20-40
meters in width (measured by the multi-resolution map). An
unconventional feature among these reef patterns is diameter of dead
coral. The reef blocks are several meters in diameter while the

- 5 ( . Pn :"\'- 7REE‘£ Ed’gﬂ
Mat \, Island clearly shows the
B rhis band is supposed to

on technigue is used on this
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diameter of dead corals at submerged reef edge is approximately one
meter.

o ‘-.. T T
: "
Figure 51. The Subg -' j& During 'Neap Tide at Mat Lang

Island. el |

Y, - 2l

The thematic reef =3 Laem shows the narrow band of
pixels which are cla rubble areas close to the
living coral areas 'hese areas are displayed in the thematic reef
image different, ¥rom the submerged gé at Mat Lang Island.
Thinaraamnyhn dge. " However, it is hard to
detect by the tic reef image 80 multi-resolution is
required to examinef'this area. The,result shows that the reef edge

AN A =
The ground “th ul rts the remotely

sensed result because the copponent of Eiﬂ area is the living coral

“‘“”Q‘W‘]ﬁﬂ’ﬁ‘ﬁ‘m dR1INLIaE

h.E ground truthing in this reef zone also reported the
bioclogical condition. The big massive coral, Porites lutea, is
packed together with the scarce head (Figure 52). This may be
caused by the high wind and wave effect and the explosive of the
coral head during the low tide. The sargassum brown algae dominate
in this area which can be seen in Plai Laem image as the patch of
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brown green pixels. The species vary depending on the wind and wave
action. The high wind and wave action cause the living animals to
have good attachment organ, for example cowrie and turbo shell. The
remotely sensed results suggest that the massive reef edge is
usually located with the steeply reef slope, for example Plai Laem
Reef. The remotely sensed result at Nai Wog Bay also supports this
conclusion. In the reef zone classification at Great Barrier Reef,
‘{Eaplay, 1982) did not explain this zone so it may be a distinct
characteristic of the Samui Reefs.

L~ T .
Figure 52. The| M&: Sive Reel Buge & L Weg Bay, Pha-ngan Island.

The thematm reef results from Summ and its surrounding
islands shown annt.laa reef edge u . These areas are clustered

‘:ii‘;;i‘fmﬁ 13000 1h 33Nk (rJump Sl

However, are very am 11 composed of 5-10 .anla so the

:ii::&m‘:mmmmﬁ Credint ) T preihen

prasenﬁad that this area is the reef edge zone which is different
from others because they are exposed all time and the component in
this area is different. They can be called as exposed reef edge.
The ground truthing suggested that the exposed reef edge consisted
of white dead coral because it is exposed to the sun light all the
time so the algae can not be encased.
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i-2 Mangrove Reef Edge

The multi-resolution result from Hau Thanon which is located
far from the shore does not have the vegetation growing on the cay.

The imagery results from Mat Lang and Na Tian Islands show the reef
edges with mangroves on the top (Figure 53).

Figure 53.

Stoddart
islands were fo

, t, in the Caribbean,
d by colonization by mangroves of shoal areas
without the shinglg- amparts and low wooded islands are common.

Wﬂmmm ﬁ'tﬁtﬂﬂ“ﬁ o e e
and Na Ti the top. The few

examples on ha Great Bnrri r Reef uccupy a high cportion of the

reaef upper reaf
mﬁmmmzrm*rm NI T o e

derial photographs indicate great unifarmity' of species,
prubnbly Rhizophora. The multi-resolution result suggests that the
mangrove band at Mat Lang Island is only 50 meters from the reef

slope and it is a part of reef edge. The ground truthing reveals

that most mangrove is Lumnitzera racemosa which is different from
Great Barrier Reef, so the mangrove reef edges at Samui Islands have
its own characteristic.
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i-3 Unvegetated Reef Edge

The thematic reef results suggested that this reef edge is
found only at Hau Thanon Reef. The multi-resolution result is
jdentified and it can be concluded that this reef edge has the sand
and coral fragments as the major component. In the reefward part
the coral fragments are became the major component while the
landward part has the sand as the major component. The result
concluded is that the wave energy blow the coral fragments from the
reaf slope, which are distrik d in the wide area as the green
pixels seen in the multi-rs £ L6 to the reefward part.
While the landward hasg t© energy so the sediments
which come from the reef settle down in this

area.

The hypoth @015, 4 the di t formations of both
reef edge types i= ! e is located close to

the continental isls , nangrove f the continental island
can be distributed a3 mangrove reef edge.
While the reef edge ayf Thapo dos _ 4\ the mangrove because

it is located far
ii Living

The thematic resul TelT he living coral areas in Samui
Islands are not g buted th sef slope. The thematic
reef image from Mat Lang Isla: | Bang Bo Talénd clearly show the
living coral aré o : reef The' thematic reef image
combined with gr@zﬂ e 1 g coral zone in the
reef edge located behind the reef edge. 'rheaa living coral areas
are found d or coral rubble. The
result frw ﬁ Lg ﬂ %wgﬁ the colours of
pixels in thé|living coral at the reef edge area a.nd reef slope area

nt the same. The rm‘ld truthingwwas done ifi/the reef edge

e R B A RS e

coral shape. In the reef edge area the massive corals, Porites
lutea, are 30-50 centimeters in height, and it has a dead coral
head, only at this site corals are alive (Figure 54). While the
massive corals in the reef slope area are 1-4 meters in height and
they are alive in all part. The source of this dead coral head in
the reef edge may come from the low saline water from rain, sun
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light may kill the coral at low tide or sediment may settle down on
this coral head so the coral polyps are dead.

Figure 54. The Massiw d Head at Mat Lang Island.

Along this liwving ”ﬁa = there are other living organisms
growing in thie nz:qf m’j : - ant These organisms are
algae, seagras T result shows that
in some reefs, “fOor e “Island, there are the
patch of differenti colc ; layec ﬂ

ose to the living coral
in the reef edge m':ea. The ground truthifig suggested that those

areas have isms distriButed as components while
nv"-wmg’% BERIROTT
he multi-raunluticn fesult compined with thq,grnund truthing

A R RS DI LB IR B e

behind the reef edge dominated with the crustose coralline algae,
called "Algal Pavement”. In Samui Reefs the imagery result at Mat
Lang Island reveals that the algae areas are found in patch form,
they do not cover the large area as Great Barrier Reef and the area
are dominated with many algae. Another example is the reef thematic
result from Nai Wog Bay. Many algae are distributed in this area in
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patches. The principle component analysis displays the algae patch
located in front of seagrass bed, so it can not be grouped as an
algae pavement. This project calls it an "algae patch", and the
ground data reveal there are many algae species in this area such as
Caulopa spp. and Padina spp.. The coral submassive is the minor
component with Acropora spp. (Figure 55).

Figure 55. gae, Patch in nt of Seagrass‘Band at Nai Wog Bay.

j Bay during the winter
lgae, Sargassum Spp.,

The reef the

season (in Decemb@&r) display the large br

dominantly in this diming coral agea of the reef edge. This algae
may cover ﬂj’&ﬁ M?ﬁﬂﬂlﬁﬂﬁa Nai Island. It
is recommen the'c and it looks
similar to the seagrass leafi'in this agpea, so the remote sensing or

4 R RN Ty~ =

The multi-resolution data from the reef edge at Mat Lang
Island present sponge, calcareous algae and seagrass as the dominant
organism in the living coral area. The imagery result suggests that
this area has the high wvariation components. However, the multi-
resolution result can not classify each zone from the others because
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they are not distributed in patch. The ground truthing reveals that
the sponge in this area is the big sponge (Class Calcarea) and it
usually grows to 20-30 centimeter in height. The sponge is usually
located between the massive coral, Porites lutea. The calcareous
algae, Halimeda spp., are scattered around this area on the white
sandy substrate. The seagrass, Enhalus acoroides, is distributed on
the sandy substrate between the massive coral.

iii FRubble Zone

This area is a morphologices diverse zone characterized by
deposition of coarse ma edge. The reef thematic
results from Samui Is ! is area should be grouped
in the reef edge zone because £ source of substrate component is
the same. art & stebrs (19 suggested that this area is a
feather edge of ] A \is often indistinct in
; h ' of the reef. Using the
remotely sensed res 40 Jm : AL l- sossible to locate the
border between thi# zgngfan he ones because the reflectance of
dead coral in visibld bind ds hig pe¥ m n other areas except the

maps. In plan it

The multi-res ion.resuifalsuggest that the materials of the
rubble zone are dominfited __ il ffagments. The ground truthing
suggests that the origin ; tal fragment came from the reef
slope and living cn,;ﬂl-: Fou i ef edge. The living coral is
absent from th 3 a ' 2/ encrusting corals,
Montipora spp. &nfl und. The major organism
in this area is ﬁra B&Eﬂ covering the coral
fragment.

q gh the zone in the
into

e SN

reef edge ir‘Pa.mu ed hree areas, these
zones may not be observed 4&n some reef imageriesg/ In some reef

mamﬂmﬁmmm 1 a g

patterns control the reef process so the results will be examined.
iv Channel and Spur

From the reef thematic data among the study sites, the channel
and spur can be clearly observed only in the reefs located on



121

eastern part of Samui Island. Hopley (1982) suggested that the
channel may be erosional and result from pleistocene subaerial
sculpture, and probably growth features maintained by movement of
water along the channels. He also suggested that the best
development was in the windward site. This implication supports the
formation of the channel and spur located on the eastern part of
samui which is the high wind and wave effect, and the suggestion
indicates that Samui Reefs have the long developmental period.

The research in the ea recommends that Surin Island
which is one of the bigge

Andaman Sea dose not has a

channel and spur (Tham ‘ : d Sudara, 1991). It
recommends that the ch 2l &n‘pA i are the rare example
of Thailand. From t te @en on the reef at the

eastern part of Tha ¢hang| Zsland; the channel and spur can be
cbserved (Thamronghayva® s 3iripos " Sudara, 1990). The
channels in Chang J of e 18 2d. € .in the northern part of
Kradat Island with afff ose to the others. The
research suggests : tructed by the tidal

current.

To compare the Ehannel g.n:: logy of Samui and Kradat Islands,
the false colour imag@s = & results suggest that the
channels at Kradat Isls : '_ aller /and shorter. They are located
near the channel bcrdar,#'r_%‘g nel is presenting only at the
reef edge and n]? ont in the reef rhe false colour image

from Samui cles Jar @iaplay the chs annels ] téfl from the reef edge
through the reefsflal + ‘shore, for example Nan
Reef and Hau Thu.mg I : g with the mmlti-resolution result
this observation is clearly supported. The ground data reveal that
these ch the the natural channel
R A SN B S
Samui are stil ndastroya& and they are locat only in the reef
edge area f:::-r axa.mpl& the © fannel at Ma&t Lang Islan@)/ Recently the

o TS T O D 4 e

being destroyed. From the multi-resolution result there are three
boat transportation channels in 1989, but a ground survey in 1991
revealed that the boat transportation channels were five. The
development os these channels destroy reef organisms in that area.
For example, the seagrass patches at Tan Island are covered with
sediment after the channel was enlarged (Figure 57). The impact
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alsc disturbs the physical process in the reef area, and it may
cause the changing of reef morphology.

The results from reef thematic image and multi-resolution map
shown the living coral area in the channel side. Maxwell (1968)
described that this living coral can be called as "spur". Kuchler
(1986) suggested that the spur can be easy to locate by the remote
sensing studies on the Great Barrier Reef. From the remotely sensed
data at Samui Islands the spurs are not spotted on the site of the

SRR The ground data  suggested that the channel in Samui
aters so the coral cannot be

Islands has the site dept
grown. The living cor an. in the end of the channel

mouth which the graumrav‘,al that'tHis area may be around 3-4
T —— T ————

meters in depth. Th regolu splays the suggested spur

in brown and dark gr : the mouth of the channel,

the ground truthing
a are massive coral.

for example Mat
suggests that the

The coral feature a n 'ﬁl;a%- _i{%_‘{gr&nt from that of the
Great Barrier Regf bgfalsg VEron anc _u_o"n‘"'{ 1978) suggested that

ant coral.

the spur has the brafciigh c agd the dom

Figure 56. Boat Transportation Channel at Tan Island.



Figure 57. The Igfic i}aTan Island.

The ground d chatl the ‘gize of massive coral depends
on the depth of the ghag élﬁ?iif”_ ﬁEh nel is deep, there is a big
coral in that areda, 3 _'f, _'till ving in any part. The
channels at Hau Tha-mn,ﬁii'ﬂat‘ jang are good examples for this
living coral pattern. I:TEEE'G ] is shallow, there is a small
coral and usually the dﬁriiﬂﬁaqé- The results suggest that
the size of chg
Mat lang Island,
but the coral at ﬂ

report from the eat Barrier Reef Bupport
and Flood, 19731, ‘o

e CPA L3N EL NINEINS., oo
o AR R (Y AR (Wt ¢

each zone and it will help for more understanding of the process
that controlled the reef edge.

size. For example
_,‘ith that at Nan Cape
oral at Nan cape. The
this hypothesis (Jell

5.3.2.3 Reef Flat

The imagery results present some reefs with the clear border

123
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of reef flat and reef edge, for example Nai Wog Reef and Plai Laem
Reef. MNai Wog Reef has a seagrass band as the zone for generating
the reef edge and reef flat from each other, while at Plai Laem Reef
the rubble zone and the reef flat can be separated in clear borders.
Hopley (1982) separated the reef flat at Great Barrier Reef into
three zones, an aligned coral zone, a nonaligned coral zone and the
sandy reef flat.

An aligned coral zone is the detailed morphology depending on
the depth of water over the reef flat at low tide. A nonaligned
coral zone is located behind zone and receives the lower
wave energy. The reef .5nj‘  ‘ . from randomly scattered
coral colonies with i ren hes. The reef thematic

lwcoral zones. Another
case may come from @r Reef has the lagoon
in a reef flat and v ke n for moderating the
aligned and nonal §=ﬁ, However, the false colour image at
Samui Islands does | agoon

smaller to find t

he reef flat, only a few
blue pixels can b esolution map from Plai
Laem and Nan Cape. , b are identified as small
lagoon which are difgergnt (fxom £hoBe ‘at the Great Barrier Reef.
The reef thematic re v {
reef flat area. The

iving coral grows in a
sand.

d Scoffin (1978) is

prort th Sam They suggested
that the reef flat—formed of sand. The sediments
ware the hlnnketfminﬂﬂ and were normally &Iry a few centimeters
thick. The ground ﬁpg;?ing ﬂunfiriﬁﬁthin suggestion by digging the
reef flat a coral fragments
and shells ﬂmwﬁﬂjmln ra from the

surface.

ARIMAIMIBATNYIAL e e

maintaigad during low tide, a lot of algae that might vary in their
cover seasonally, occurring together with seagrass. The reef
thematic results from Nai Wog Bay and the multi-resclution map from
Mat Lang Island suggest that the algae and seagrass also cover the
sandy reef flat with seascnal changing. The vegetation in the reef
flat acts as a binding and baffling mechanism allowing the settling
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of silt and fine sand, resulting in a sediment with a wide range of
size (Hopley, 1982). The results from the study site at Nai Wog Bay
and Mat Lang Island support this hypothesis. RAlthough the sediment
at Nai Wog Bay presents its surface as coarse sand, the sediment
beneath the surface is fine silt. At Mat Lang Island the sediment
in the seagrass patch and Halimeda is different, for Halimeda the
sediment is fine sand with may be suitable for this algae. While
the sediment at a seagrass patch is similar to Nai Wog Bed, the
result demonstrates that the sediment in the vegetation may give an
idea for classification of the dy reef flat zone.

The vegetation reef flat is an important
imary production in this
f flats. The remotely

area can be separated

zonation, because it g
area. So many reef
sensed results su
into two zones.

Jhg? f algae patch on the
ak the area was covered with
algae species is different

he algae in sandy reef

Taking Mat , 18nc § " A
reef flat, the gro
a different species
from Cribb’s (1966)/ =
flat at Great Barrier /R &, Dictyota, Hydroclathrus and
Sargassum. The thamntic";::” ; at Mat Lang Island presents the
Halimeda area close to the ! " Whis algae is distributed in

A T e L = 2 e = ‘ 1 = t‘hat 1DH15 mtars.
i ¢ther. The distance
5 t!mthu others.

patches. In one 4l
However, the algs

may be 5-10 cant).ﬂt

ii Seagpass Area o/

e Lt blodd] 8 VLA WELLD Q.. sicvecenn excn

those at the Great Barrier Regef. c:ihgaélgﬁﬁ} racuqﬁpndad that the

ANNZEEAL Y e het. e
Hal diREZEL ﬁa;fjn:- . g atl & that the
seagrass on the sandy reef flat is dominated with Enhalus M.
The research on seagrass at Samui (Nateekarnjanalarp, 1990) suggests
that there are some small patches of Thalassia hemprichii
distributed at Tan Island but the ground truthing over there finds
that the seagrass is absent because of the construction of boat

channels.

&
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The reef thematic results from Samui Islands show two seagrass
locations on the sandy reef flat. The seagrass at Nai Wog Bay, Pha-
ngan Island, is distributed in the band parallel to shore. This
seagrass area can be classified as seagrass beds because they spread
over a wide area with dense seagrass. Another seagrass location is
located at Mat Lang Island. In this area the seagrass is
distributed in patch form. The biggest patch size calculated from
the reef thematic process covers the area approximately 17,000
sgquare meters. Comparing with Nai Wog bed which covers more than
120,000 sgquare meters, seagrass, at Mat Lang is clasgssified as a

seagrass patch. However, Ll st g a high density of seagrass.
The result concludes that jengr as nsity does not control the
pattern of seagrass comIunit Tl Jsland.

The reef th g | '.mhﬂ seagrass bed at Nai

Wog Reef is the bige el 3 islands (Figure 58).
This bed is located@n ; , c e ‘\ on the andy reef flat and the
reef edge with t i =1
results suggest tI

recommends that th e £ .2 Hog i8 suitable for seagrass

habitat with the logh er of/ g4 dead coral components,
while other reefs A e = mponent so seagrass is not

distributed over a wifle jaEBa.

dense zone so the prnceﬁj;;?ﬁl
this area bal:Sm it:"w‘.:{_
\ i

ie composed of different

in each area for the

calculation. -
The ground ?t re ﬂﬁutchas in those reefs
may have seasonal”’ changing. A ground truthing at Nai Wog serves

this seasonal chandipg hypothesisszs A seagrass bed classification
cnrraspnndﬂ"ﬂﬁﬁrﬂ ﬁﬂ?ﬁmﬁtn 1988 concerned
this bed h ‘ cat However, when
a ground survey was done ing1991 tha shape wa hangnd. This

e AN G AR

support this hypothesis. It recommends that the remotely sensed
survey will help to study seagrass seascnal changing. To analyze
the total biomass, the ground truthing must inspect not far from the
gatellite passing time.



127

Figure 58.

There is the afea on & r lat that shows a similar
pattern to the cay th tiiﬁépd om Great Barrier Reef. Based
on the cay and related nﬁ the features are constructed
¢ mat@rials it is a distinctive

3 (1978) suggested

great range of size and

gshape of coral fﬂ 3 ruthing suggested that the
cays at Samui Islands presant the Bimilar omponent. It suggests
that a lar are ﬁ'ﬂu unneceasa plﬂy, 1982), so the cays at

Samui whi “ g}’)}ﬁ as varied from
18,000-34,200 sguares mnters n a.:aa i fied as the cay. It

is recommended that this fis the first cay groupgwhich has been

RHRIHAIUANIINGIRY

The cay is separated into two types following Hopley (1982),
unvegetated solitary island and vegetated solitary island. The cays
in Ssamui have these two types.

from the bioge

morphological 3
that the cays ©

An unvegetated cay parallel to the reef front is in reality a
form of linear shingle cay (Hopley, 1982) which is one form of
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unvegetated cays. Similar to other cays at Great Barrier Reef, the
cays at Samui are located in the middle part of the reef. The
remotely sensed results from all study sites suggest that there are
only one locations clearly showing the morphology which is similar
to the unvegetated cay type. This site is Tae Nai Island.

The thematic reef image at Tae Nal Island shows that this cay
is located in the fringing reef. The ground truthing result found
that fine sand is the major component while the coral fragments in
this area are very rare (Figusza 59 Based on the location of this
cay on the leeward site of the iglandy this cay may be formed by the
sedimentation process. Fi sanf/ay _be the main cause that make

Figure 59. 9The Envﬂgatatad Cay at -rm Nai Island.
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and tHere are some tree grew

resclution result suggests that Hin Ang Wang claarlr prnmtn this
cay pattern. This cay has two cays located on the patch reef. The
image identification and ground truthing data suggest that these two
cays have coral fragments as the dominant substrate. The high wind
and wave effect may blow the coral fragments from the reef area to
these cays. The result also suggests that these cays may be
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connected together in the future. The ground data reported that the
vegetation on this cay are a small bush.

5.3.3 Reef Classification
5.3.3.1 EKey to Reef Classification
The classification has been the center feature of traditional

geomorphology. Usually the classification runs with the study in
the reef development and Lot _logy which is called genetic

classification. It is surprising/that the simple and extremely
broad theory of Darwin (1  cifef v _Hobley, 1982) is still in
common use for degeribing == ; However, the Darwin

classification waa : 2] ated in the ocean, the
characteristic of thosgs®efs are different Irom Samui Reefs because
of the unlike env i f C diecation at Great Barrier
Reef done by Fairhgt well (1968) using the
reef morphology and sef development during

pre-Holocene is - d 3 _ @ Great Barrier Reef.
However, 4 BArgfier R 3 located in a dissimilar

environment co range of Latitude is
wide (12 - 24 South) a narrow Latitude range
(9°15°- 10°10). is described above is used
only to support the c his project.

The key to at Barrier Reef is
lagoons. the reefs into four

groups, juveniles mat (Fairbridge, 1967;

Maxwell, 1968). | Using : im‘tm reefs can be

generated in 10 ragions (Hopley, 1982). r, the scientists

accept the {s“that a majorfidontrol is the morphology of the

reef which mzﬁnt d} % %&x ﬂﬁ?xan of the coast.
ss8

They use thaﬂ.mpcrtant ree Ba ure reef.

K 1/ o 0 RHAN e

described by Sudara, Thamrongnavasawat and Scokchanuluk (1989) used
the ground data from the sample reefs. That classification
generated the reef by the developmental stage in three types, coral
community, coral community development of fringing reef and early
formation of fringing reef. The classification groups all reefs in
Samui Islands in an early formation of fringing reef type. They
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suggest that the percentage of living coral covering the area is not
an important factor to classify the reef, but the reef morphology
and zonation are the important factors.

Based on all classifications which are described above, Samui
Reefs are the fringing reefs. The classification will be generated
in reef type and reef region. The reef type is separated by the
reef feature and the reef region is separated by the sediment
density zone which is an important factor controlling the reef.

ocbserved from the
the development of
classification, t

W a lack of studying in
hailand m cause an error in this

results from remote

sensing may help L h problem. The reef type is simply

generated into two r 2 fr. f and the patch reef.
i

According to t n con ot of reef development, fringing

reef directly att
mainly characteristi
in Samui Islands belong t@:?ji- =
grouped in the .tch

are the basic form,
lsing coasts. So most reef
» except a few reefs which are

hi main types, fringing
reafs are the in need of complex
s and Stoddart, 1977).
reefs form the basic

& suggested by Darwin.

R SRR

The fringiug reef claBsificatiomsuses the main reef feature

o ARSI B ST 11 Blero v

clauniflcatian the reef edge which is the important reef feature
correlating with the developmental of the reef, and the pattern of
the reef edge can be generated in three types. With this
classification the fringing reefs in Samui Islands are generated to
four types, reef without reef edge, reef with massive reef edge,
reef with submerged reef edge and reef with exposed reef edge.

explanation, &
It is also questi = _
structures of barrj.ar and atnll fnrmat.i.nn
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i-1 Reef without Reef edge

The first classification of the reef in Thailand (Sudara,
Thamrongnavasawat and Sockchanuluk, 1989) suggests that the reef and
the coral community may be divided from each other by the reef edge.
Based on this hypothesis the reef without a reef edge may be grouped
in the coral community, however, more study of the reef development
is required to support this hypothesis.

The reef without the reef
flat and reef slope are
reef edge is absent from t :

edge has the mixing zones. Reef
sparated from each other while the
reef starts from the rubble
The coral is distributed
at the end of the " features. Usually the
unique coral featur
areas, for example
detected.

However, in some
gque coral area can be

From the imaglryfrdedit, this reef type cannot exactly locate
the site. The ‘ e to Sai Cape, Samui
Islands, Luk Bay / : land, Ko Ma, Pha-ngan
Island and a lot of them < in Angtiong Group. According to the
randomly reef locatio v & expect what is the factor
controlling this reef T jround data recommends that most
reefs are usually locate be eeply shore profile, except the
reaf at Tao Island. W-cﬁ'f} iopes without the zonation, and
the small coral mhy -._, za. During the low
tide, only the , exposed, no reef
zone in this arnaD m

i#2- Reef with Massive Reef Edge

ense (o Ged (1 DXL PEL MV At i, e

ima.gary results suggest that this t can be sepazs ated from the

= S ST B TR o

not be sed during the low tide, but it is shallow and blocks the
wave action. The size shows no significance with the reef pattern.
Elsewhere, for example Hin Khom Reef, the reef covers the area only
120 meters in width. In Nai Wog Bly or others, the reefs are 300-
500 meters in width.
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This reef type usually has the separated zonation. Taking Nai
Wog Reef as an example, the reef slope, reef edge and reef flat have
clear borders. The seagrass bed in that area is also separated.
plai Laem Reef is one of good examples, the reef flat has a
different part of grain size, this recommends that the hydrodynamic
in this reef follows the hypothesis which is described above.

i-3 Reef with Submerged Reef edge

This reef type is located on the eastern and southern parts of

Samui Islands. A good exam e i3 Nar Cape and Set Cape. Somewhere
ay be fi he reef with has an exposed

reef edge, for examplg Mat I sland. The result suggests that
the submerged reef e nay be *vw the massive reef edge
which is located &t 2 action. Although the
submerged reef edgg W on better than massive
reef edge, the h.i.g  EF ard £ jway : makan the hydrodynamic
BE E has a mixed component

process higher ir

zone.
£ edge
The exposed réef e reefd jcover the eastern part of Samui
Island. This reef pat rﬂ_.;gpﬁ . the réef with mangrove reef edge

and reef with unvegetated ze=I =d gether because the pattern of
P )4 i 3

the reef is similar to  £ha" 0 .| ‘These reefs have high wave

action, so the | dgi is develc » &hé coral fragment. It

recommends that ,; ; '9f] Thailand, only this

area has the reef | Lx m

The thematic reef image adviges that the zonation of this reef
is usually E}ﬂ Wm&m the reef zones
cover a wl@u 1l and spur, are
observed in is reef pattegn. It ndn tha his reef type

‘:iiuﬂ.‘ﬁ'm’ﬂ.ﬂmﬂmﬂ A e TR Ef‘“"“ o

ii Patch Reef

One important reef pattern in Samui Islands is the patch reef.
In the Gulf of Thailand only Samui and Chang Islands have the patch
reefs (Thamrongnavasawat, 1990; Thamrongnavasawat and Sudara, 1991).
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Reef with Massive Reef Edge

[T e

i

4 Reef with Submerged Reef Edge

coral Rubble ¢

ANNIUUNRD
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Figure 60. Reef Developmental Stage of Samui Islands.
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Reaf with Submerged
Reaf Edge

Reaf with Exposed
Reaf Edge i

Figure 61. The Distribution of Reef Without Reef Edge and
Reef With Massive Reef Edge at Samui Islands.
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Reaf without
Reaf Edge

Reaf with Massive
Reaf Edga

2,

M

Figure 62. The Distribution of Reef With Submerged Reef Edge
and Reef With Expossd Reef Edge at Samui Islands.
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However, the patch reefs in Samui and Chang are different. The
patch reefs in Chang Islands are located on the channels of Mak and
Kradat Islands. Those reefs are submerged and covered with big
massive corals. It suggests that Chang Patch Reefs are located on
the shallow sandy area connected to the island, soc the patch reefs
may be one part of the fringing reefs but the tidal channel
separates them from the fringing reef. This patch reef pattern may
be similar with the patch reef at Sai Cape because that patch reefs
are located not far from the sand patch at the top of the fringing
reef. However, the patch reef at Hin Ang Wang is formed in

Hin Ang Wang i nter ause it is unlike other
patch reefs even thewfmis n&ef-—u-nnmi Islands. Remotely
sensed data revea sed of dead coral and
coral fragment. The sland is still unknown

area with some sma:
as the major com
monsoon. The sot
low wave action so

high turbulence with
branching to grow and

up to the inner ree ‘
research on coral dri. 1 il £0 support this hypothesis.

The results /from ree: thematic : regent the reef area in
Samui Islands wh h is L1l e 63, 64, 65 and 66.
Samui Islands haviﬂ:hs 1argnst reef area while Tac Islands have the
smallest. However,gthe reef areasﬂEp not cnrreapond with the island
areas. iﬂanmlﬂwimﬁ a bigger than Tan
Islands, entage of living
coral in thaqivnrnll reef arga is intaruating Tao Is andu have the

:,;zzmmﬁmmmmmxm

group, far example Samui, the percent of living coral area in Bang
Po is the highest while the overall reef area is not the highest.
It suggests that the percent of living coral area is not correlated
with the overall reef area.

5.3.3.4 Reef Region
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The Overall Reef Area at Samui Islands.
Data Measured In 1988

= Square Meter (Millions)

10

Pha-ngan

100%

76%

50%

25%

Reef Feature
B Living Coral [ Overall Reef

Figure 63. The Overall Reef Areas and The Percent Coverage of
Living Coral Area Compare with Overall Reef Area.
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The Living Coral and Overall Reef Areas.
at Tan Islands.

Locations

Tan (E)

Tan (8)

Tan (W)

Hin Ang Wang
Hin Mat Kong
Wang Nai
Wang Nok
Rapp

Mat Sum

600 700

85 percent of confarence

The

Locations

Luk
Sal Lee (N)
Sal Lee (8)

Nang Yuan

111D

awwa\aﬂiﬁf“ﬁ"ﬁ"ﬁ”ﬁma

Il Living Coral Overall

85 parcent of conference Interval

Figure 65. The Overall Reef Areas and Living Coral Areas at
Tan and Tao Islands.
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The Living Coral and Overall Reef Areas.
at Pha-ngan Islands.

Locations

Ta Pan Nol
Chalok Lam
Mae Hat
Hat Lat
Hat Yao
Nal Wokal
Talat Mal
Tae Nal
Tae Nok

95 percent of conference.

Locations

Tal Plau

Hin Dup

Mae Ko

Wau Ta Lup

Pha-lua

CLQLR D 11wty b

Figure 66. The Overall Reef Areas at Pha-ngan and Angthong
Islands.
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The reef type classification may give the idea to observe the
distribution of the reefs at Samui Islands. However, the complexity
of those reefs causes the difficultly in a reef region. This
problem is similar to the Great Barrier Reef problem, Hopley (1982)
theorized that the reef regions in the Great Barrier Reef followed
the latitude. On the other hand, this project will separate reef
regions using the sediment zones and the reef types in that area.
The results may be used as the knowledge of reef patterns and
sediments affecting to the reefs, as well as, the information for

glicing image dose not
cover Tao Islands. 1 A€ _zun by the data in another

image in the same ? @lt is also the same.

The result from

result, the reefs in
t zones which will be
the density of the
sediments which zone. However, the
reefs in those he "types. The sediment
zones are divided BYy &he e ti-resolution and reef

H.l:.‘t‘:nrding t
Samui Islands are
called zone A,

@esult separates the reef
ble 3 to 7)

generate the reef
region in Samui Isla

- Reef Zone A:. miﬁf‘hﬁ" i 1ow nudimnt zone in Ban Don
Bay. The sed : ' does nobt .gettle in this area.
The reefs in this/zon: arated into : "t¥pes. Reef zone A-1 is

the reef without
edge identified

AP “ﬁﬂz)ﬂm’fmﬁ 1 L07A  mondi s

reef types so they are genergted j.nta es. Eunﬁ-—l is the zone

2 ¥ e ethe s e

: uﬁﬂ are with massive reef
Eonu A-2. ’

with massive
‘!' sef edge and

Zone B-4 is the zone of reef with exposed reef edge.

-~ Reef Zone C: This zone is the high sediment zone which has
the reef. The sediment from the runoff comes directly through this
area so the reefs have only two zones. Zone C-1 is the zone of reef
without reef edge and C-2 is the reef with massive reef edge.
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