ﬂ’J13J?ﬂMWiﬂﬂJ@\‘imﬂﬁﬂﬂﬁﬁﬁ’Ji}‘igﬂzhlﬂﬁ GlUﬂﬁﬁﬂ‘lsﬂﬂTil‘]JaEJ'LJLL‘IJﬂﬁﬁ'ﬂWUﬂWWﬂl@\‘]LLM’Jﬂ%ﬂW%\‘]

a - [ 4
Tuszezeusnamzm le‘Vi’JﬂQ’iTHJ;]TﬁWﬁ

UNANININNIT qmﬁw

a a yr:,’ 1 % [ a Aa o a
IneninustiiludunisvesmsfnsmunangaslSyanineimaasuiuga
AMUIFINNAAT FUNARON (A1)

Tadininends PnasnsaiumInean

= =
1nsfnu 2548
ISBN 974-14-2102-8

a a & L4 a @
AUVANTUDIYIWINNITUNNIINYIAY



CAPABILITY OF REMOTE SENSING TECHNIQUES FOR LONG-TERM MONITORING OF

CORAL REEF CONDITIONS AT KO TAO, SURAT THANI PROVINCE

Miss Makamas Sutthacheep

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Environmental Science
(Inter-Department)
Graduate School
Chulalongkorn University
Academic Year 2005

ISBN 974-14-2102-8



WateIniinus ANuEINIoURINALANIIIs9Tz0z Ina TumsAnuins

wasumlasgonmveaualzmiluszozousnamzm

at e o -1
dandagaugin
Taw TRET Rt TRLTBTAT S 01) R G
A1073%1 Inomaaidanadoy
el o - e :
o1v1semlinun 919130 A3. AT Adlansa
(..-: i o w ol ala
prsomlinusau 819138 A5, 5ITUANA T

- - - o = o el B oer e =y o d: 4
tudininerds ywmensainninods  eyiabhivineiwusaiviiiudunii

veamsAnumumangas s yamimiadia

A 4 ﬂx-wﬁ-*ﬂ*s?'jf/ AMUATNGAIMIGY
(B 0Mans 0130 A5, 1.5.9. Haw) AaeTio)

AMENTTUMSADUTNU TN ﬁ:

st

................ . ... TS MNITUNT

W - = o
(@Fwmaniiaist as. Mg Tadanu)

E Lol 2
............. e -‘LrJQ ~o o psonlSne

¥
(019730 A3, 50 Alensa)

ol el ¥
................................................... 819150MU5nEIT M

[ o d
(FH0mansingd as. qan i)



= =y ¥ -]
WINE gNEIEN  AnuamIsaueImatansd13avszes lna Tumsfineins
nlasumasaomnmvsanumnlzmisluszoznuinandt S dagaugini:
(CAPABILITY OF REMOTE SENSING TECHNIQUES FOR LONG-TERM
MONITORING OF CORAL REEF CONDITIONS AT KO TAO, SURAT THANI
dl. = o :: -:: =t ] [ .:f.qn
PROVINCE), 8. N1l3nu: . as.gite aalenss, 8. Mlinuisan: 0. as. s55udng Diiu,

146 W111. ISBN : 974-14-2102-8

MsfAnEIA LA BNInYRANAANT #1393 02 InalunsAnuinanldounlas
aounmveagmishimzorouinamedh fimiagsgini diaglszmdndn
Wolszifulsz@nsamusanis 1dinaiianisdsanszos Inaveaaaiion LANDSAT 5
TM a2 LANDSAT 7 ETM# Tunisssdivaammuasiaaumsw dounlase s
Urmis Taomaamasdnmeoatimon msdnundizas lunaaun uagmsfnudaya
umsugAsnazdany vinms iz mndwaraionTull we. 2541 we 2542 W
2545 unz W.A. 2548 TWUTHMIANEIEE 812ivIa 812 Tnantiun 81uiiou wazime
wgu Taoms1daasansaniulugddnmi iaomuuandevesdoya 1Rud 3 2 1
(RGB) FtRi1efuazimunuuy Supervised Classification #2075 Maximum likelihood
ausnduunesilsEnenvaammlzniield 4 ¥iia 14un Usm$aiisia esflsznoudy
Tuuadynideit 1 a5 aia3n sumsehuumlem3s wazmansie Taofisiaa
Qﬂﬁ'm‘ﬁ’:{lﬁuﬁ'(ﬂvera]l accuracy) 60 - 67% fmlzmaiFinaaaainiioanin
Usingmissitemiaananaluil wa, 2541 msttusaveauunlznifaluil we, 2545 ae
w2548 Hnmuandeiuluudazaaiidng TasftuizmiaidSauinamensel
imxmwmamﬂmﬁuﬁuﬂdwiﬂmu ualuuFnuan Inaninum e1ufou uags 1
TifimsilAgunias feyamunsvgionazdmunnnadii lnolduumeunua:
msdunuahinveadion dusgaeumigsaaieaiion uazvalszus aunsoldii
e i nsios e il thintsa A a vesldinfe pEi iz ud Sadl

] J wl v
HONIZNUINNITNBUNYT M3z uazminanoia

aAninumanidanadey, awilodoiidn, . ..., “Tf
(w3 mnummm-muﬂﬂsnm.......,,Qﬂt.ﬁe .................
Fmsfnun 2548 awiledeenuditannsm... . 30 2



## 4589127420 : MAJOR ENVIRONMENTAL SCIENCE
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TECHNIQUES FOR LONG-TERM MONITORING OF CORAL REEF
CONDITIONS AT KO TAO, SURAT THANI PROVINCE. THESIS ADVISOR:
SUPICHAI TANGJAITRONG, Ph.D., THESIS CO-ADVISOR: THAMASAK YEEMIN,
D.Sc., 146 pp. ISBN ; 974-14-2102-8

A study on capability of remote sensing techniques for long-term monitoring of
coral reef conditions at Ko Tao, Surat Thani Province aimed to evaluate effectiveness of
using LANDSAT & TM and LANDSAT 7 ETM+ for assessment of coral reef conditions and
monitoring coral @ommunity changes at Ko Tao Island, Surat Thani Province by integrating
information from satellite imagery, field survey and socio-economic study. Based on analysis
of images in 1997, 1998, 2002 and 2005 at Hat Sai Ri, Ao Mae Hat, Ao Chalok Ban Kao, Ao
Thian and Ko Nang Yuan using band ratios and color composition of bands 3 2 and |
(RGB), supervised classification with maximum likelihood classifier revealed that four
components of coral reef were detected, i.e,, live coral, other hard substrate component
except coral, soft bottom in coral reef and sandy beach with the overall accuracy ranges
60 — 67%. Live coral areas decreased remarkably due 1o mainly the severe coral bleaching
phenomenon in 1998. Recovery of coral reefs in 2002 and 2005 were different among the
study sites. Live coral areas at Hat Sai Ri and Ko Nang Yuan increased considerably while
those at Ao Chalok Ban'Kao, Ao Thian and Ao-Mae Hat were no change. Socio-economic
information from questionnaires and interviews of tourists, tourism companies and fishermen
could be used as an indicator of coral community changes due to impagts of tourism, fishery,

and coastal development activities at particular study sites.
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Platform Boat Aircraft Satellite

Sensor type Acoustic Laser Laser Hyperspect'ral Photographic Hyperspectral Multispectral Multispectral Radiometer Multispectral
film (high resol.) (high resol.) (low resol.)

Example of sensor RoxAnn Fills Lidar, LADS AVRIS, CASI SLR camera Hyperion IKONOS, Landsat TM, AVHRR, SeaWiFs,

ATM Quickbird SPOT, IRS ATSR, GOES MODIS, OCM

Coral species

Coral & algal cover 9 9 ?\/ 2

Reef community r)\/ ? r)\/ \/ \/ (7\/

(> 5 class)

Occurrence of Bleaching ? ? 2 :)\/ 9 9

Structural complexity \/ 9 9 rh/ 9

(rugosity)

Reef geomorphology \/ \/ \/ \/ ) \/ \/

Location of shallow reef \/ \/ \/ \/ 9 \/ \/ 9 ?\/

areas

Reef community (<5 Class) \/ \/ \/ \/ \/ 9 \/ \/

Bathymetry

\/

\/

\/

\/

\/

\/

Coastal land use (& change)

\/

\/

\/

\/

\/

\/

2 | <2

\/ = indicates routinely possible; ?\/ = indicates demonstrated in limited cased only; ?=indicates untested but we believe it to be possible; blank indicates not possible (at this time).

LADS=Laser Airborne Depth Sounder, AVIRIS=Airborne Visible/Infrared Imaging Spectrometer, CASI=Compact Airborne Spectrographic Imager, ATM=Airborne Thematic Mapper, SLR=Single Lens Reflex,

TM=Thematic Mapper, SPOT=Systeme Probatoire de 1’Observations de la Terre, IRS=Indian Remote Sensing Satellite, AVHRR=Advanced Very High Resolution Radiometer, GEOS=Geostationary Operationary

Environmental Satellite, SeaWIFS=Sea Wide Field-of-view Sensor, MODIS=Moderate Resolution Imaging Spectroradiometer, OCM=0cean Colour Monitoring. (Source: Mumby et al., 2004)
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Platform Aircraft Satellite
Sensor type Hyperspectral Microwave Hyperspectral Multispectral Multispectral ~ Meterological Multispectral ~ Radar Radar Radar Altimeter Radiometer
(high resol.) (medium (low resol.) scatterometer
resol.)
Examples of sensor AVIRIS, SLFMR Hyperion IKONOS, Landsat TM, GOES, GMS, SeaWiFsS, SAR TRMM TOPEX, Jason-1 AVHRR,
CASI, ATM Quickbird SPOT, IRS METRORSAT MODIS Quickscat ATSR
Sea surface temperature \/ \/ (MODIS) \/
Ultraviolet radiation \/ \/
Photosynthetically active \/ \/ \/ \/ \/
radiation
Light attenuation coefficients \/

< | <
=0
| &
< | <
< | <

Cloud cover

Ocean sea level \/

Salinity \/

Chlorophyll-a concentration

Algal blooms

< | 2| <2
<L |2 | <
<L |2 | <
S| 227 A 8
2L |2 | <

Suspended sediment

concentration

Wind speed N N

Ocean circulation ~ N N N
Coastal circulation T

(feature tracking)

Precipitation \/

\/=indicated routinely possible; ?\/=indicates demonstrated in limited cased only; ?= indicates untested but we believe it to be possible; blank indicates not possible (at this time).

AVIRIS=Airborne Visible/Infrared Imaging Spectrometer, CASI=Compact Airborne Spectrographic Imager, ATM=Airborne Thematic Mapper, SLFMR=Scanning Low Frequency Microwave Radiometer, TM=Thematic Mapper, SPOT=Systeme Probatoire de
I’Observations de la Terre, IRS=Indian Remote Sensing Satellite, GEOS=Geostationary Operationary, GMS=Geostationary Meterological Satellite, METROSAT=Meterological Sattellite, SeaWiFS=Sea Wide Field-of-view Sensor, MODIS=Moderate Resolution
Imaging Spectroradiomete, ESR-1=European Remote Sensing, QuickSCAT=Quick Scatterometer, TRMM=tropical rainfall mapping mission, TOPEX(/Poseidon)=The Ocean Topography Experiment, AVHRR=Advance Very High Resolution Radiometer,

ATSR=Along-Track Scanning Radiometer and Advance Along-Track Scanning Radiometer. (Source: Mumby et al., 2004)
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Satellite sensors

Airborne sensors

Increasing requirement for high spatial resolution
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(Band) (luTnswas) (1HAT)

iy 1 0.45- 052 30
GIUER 2 0.53 — 0.60 30
GIEN 3 0.63 — 0.69 30
dunsusalna 4 0.76 — 0.90 30
Sumsusanaudy 5 1.55-1.75 30
Surlsusanauen 6 10.40 — 12.50 120 (TM) 60 (ETM+)
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