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SCIENCE)
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WORAPHONG KORNSIN: APPLICATION OF GEOINFORMATICS FOR
SEAGRASS CHANGE EVALUTION AFTER TSUNAMI 2004-2015 IN HAD CHAO MAI
NATIONAL PARK, TRANG PROVINCE. ADVISORY COMMITTEE:

KITSANAI CHAROENIJIT, Ph.D., KANCHANA HRIPENG, Ph.D. 125 P. 2017.

Thailand has 3 kinds of important aquatic ecosystems including mangrove ecosystem,
coral ecosystem and seagrass ecosystem. The seagrass area is plentifully coastal ecosystem with
high biodiversity of living creatures as well as the animals economic value area and prevention of
coastal and soil erosion. Had Chao Mai National Park in Trang Province is regarded as an area
with lots of seagrass in Thailand. Nowadays, Thailand’s coastal resources are facing a crisis of
natural disasters and human actions that cause of coastal erosion and coastal damage, A study is
conducted for seagrass conservation. The study aims to use satellites or remote sensing imagery,
in the assessment of seagrass in the Hat Chao Mai National Park. In order to analyze the
dynamics of seagrass areas after natural disaster Tsunami ever to occur in Thailand. This event,
which took place in the 2004. In this study, Using Landsat 5 TM and Landsat 8 OLI satellite
imagery, covering in 2004 to 2015 (except for a picture during 2012 because there is no record).
Satellite data will be used to classify information, in order to assist in the identification of
seagrass and non seagrass. The result of this study show that Tsunami or natural disaster that
occurred in 2004 affect to the area of seagrass. Based on the analysis, it impact on populations of
seagrass were shown. The results of using Landsat 5 TM and Landsat 8 OLI satellite imagery has
potential to identify seagrass. In the future, higher resolution of satellite imagery can be used for

increased precision of identification accuracy.
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15199 2-2 55UV Thematic Mapper (TM) 518021080 TN 30 UAT

Thematic Landsat Wavelength Resolution
Mapper 4-5 (micrometers) (meters)
(TM) Band 1 0.45-0.52 30

Band 2 0.52-0.60 30

Band 3 0.63-0.69 30

Band 4 0.76-0.90 30

Band 5 1.55-1.75 30

Band 6 10.40-12.50 120* (30)

Band 7 2.08-2.35 30




P P R
VAULAANUNUEUINZLR

{ @ 1 .&' { 1
7NN 2-7 ﬂTW@]’J@EJNsU@‘]JLGUG]WH‘?I‘Hﬂj)”lvlzlail”lﬂﬂ”IWﬂ"lfJﬂ"l’Jlﬁﬂil LANDSAT 5

19



20
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Landsat 8 Bands Wavelength Resolution
Operational (micrometers) (meters)
Land Imager Band 1 - Coastal | 0.43 - 0.45 30
(OLY) aerosol
and Band 2 - Blue 0.45-0.51 30
Thermal Band 3 - Green | 0.53-0.59 30
Infrared Band 4 - Red 0.64 - 0.67 30
Sensor Band 5 - Near | 0.85-0.88 30
(TIRS) Infrared (NIR)
Band 6 - SWIR 1 | 1.57 - 1.65 30
Band 7-SWIR 2 | 2.11-2.29 30
Band 8 -10.50-0.68 15
Panchromatic
Band 9 - Cirrus 1.36-1.38 30
Band 10 -110.60-11.19 100 * (30)
Thermal Infrared
(TIRS) 1
Band 11 -1 11.50-12.51 100 * (30)
Thermal Infrared
(TIRS) 2
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#115199 2-4 Band Combinations Y94 Landsat 8
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False Color (urban) 764
Color Infrared (vegetation) 543
Agriculture 652
Atmospheric Penetration 765
Healthy Vegetation 562
Land/Water 564
Natural With Atmospheric Removal | 753
Shortwave Infrared 754
Vegetation Analysis 654
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2.8 mmmﬂzwﬁaa‘gmmmq (Object-based Classification) (301039

AANAIIUNS, 2556)

g}/ 9 a

a 4 a o < a a J A [
ﬂ'lﬁ'JLﬂ3']31’7%@yja!%ﬁ’)@i}ﬁ]'lﬂﬂ'lWL’]J‘LlL‘ﬂﬂuﬂﬂWi’JLﬂ313Wﬂ11/‘|‘1/‘|@1ﬁ8‘1/]\1"1]’0ﬂﬁl°1f

U

d‘ d' Y v @ a dy d’ 1
AQY (Spectral) NazRoUNUINQUUAI TanuaziHoNIN (Texture) NS INHUUM W8 TUMS
a 4 a o o 1
Uszurama (Matinfar, 2007) TasmsIns1zHdoyasaiaglumsswundoyaninningie
[} g}/ I g’; ] 1
dgunsantsiuaeueenlu 2 Tuaou Ao MILLIEIUUYBININ (Image Segmentation) LLALANS
$wundeya (Image Classification)
] U . 33| a @ 1 @ {
M ILUIAIUYDININ (Image Segmentation) 1T UNAUANITTUNGUUDIIAYN
UsInQuuMUNLANBULUVIAEINY (Homogeneity) IA8edIUUYDININ (Segments or polygons)
A 1 I @ A o (=) = o 1 dy 9 2
ngnuisezitluiaguuamnda lulinnurune siagmartiazgnldanunmneluduaeuves

o 9 ] 1 S 9 [ as thi‘Q A
N1IAULUNVBYA (Blaschke, 2010) TagMsUUIEINUBININTAIIN U A187T LaedTNHeN Ao



23

: I A ] 1
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AR 2-9 LAAINMIA319TAYNNUBITT Multiresolution Segmentation

2.9 arTinamanswIsa (@sa nasilszivg, 2557)
ABTNAATINTNT T (The Normalized Difference Vegetation Index: NDVI) an
ot Tag Kriegler et al. (1969) Tagfi1uIsiauaunNIsAo
NDVI = (NIR-RED) / (NIR+RED)
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2. Object Based Image Analysis
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ABSTRACT

Thailand has 3 kinds of important aquatic ecosystems including mangrove ecosystem,
coral ecosystem and seagrass ecosystem. The seagrass area is plentifully coastal ecosystem with
high biodiversity of living creatures as well as the animals economic value area and prevention of
coastal and soil erosion. Had Chao Mai National Park in Trang Province is regarded as an area with
lots of seagrass in Thailand. Nowadays, Thailand’s coastal resources are facing a crisis of natural
disasters and human actions that cause of coastal erosion and coastal damage, A study is
conducted for seagrass conservation. The study aims to use satellites or remote sensing imagery, in

the assessment of seagrass in the Hat Chao Mai National Park. In order to analyze the dynamics of
|
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seagrass areas after natural disaster Tsunami ever to occur in Thailand. This event, which took
place in the 2004. In this study, Using Landsat 5 TM and Landsat 8 OLI satellite imasery, covering in
2003 to 2015 (except for a picture during 2012 because there is no record). Satellite data will be
used to classify information, in order to assist in the identification of seagrass and non seagrass.
The result of this study show that Tsunami or natural disaster that occurred in 2004 do not affect
the area of seagrass area. Based on the analysis, no impact or little effects on populations of
seagrass were shown. The results of using Landsat 5 TM and Landsat 8 OLI satellite imagery has
potential to identify seagrass. In the future, higher resolution of satellite imagery can be used for

increased precision of identification accuracy.

Keywords : Seagrass, Remote sensing, Tsunami, Changes in seagrass
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(Supervised Classification)

3.2 Object Based Image Analysis

NISLUIAIUVDININ (Image
Segmentation) tHunafiansiunduuesingd
Usnguunmiifidnuauzuuuidentu Tneniwas
grutsaztduinguuamitdalifienuvine Taely
nsAnuidl33utsdrunuy Multiresolution
Segmentation L‘Tlum‘ﬁUﬂijuaﬁﬁijagaﬁLém%
0N (Pixel) WiazaafiddnvaziAgatumn
sufudunduingiifdoualvgtu sundiganm
Frafsaduganmifidnuugibimieutu T
fnquuandazgalfanumnelutunouvesnis
Tuundeya

Tngluns@nwiadadiinisdadinas-
finesimnzaumuviavesnmaganiiiiey
il

>¢

ANI510L995UY Landsat 5 TM A
Scale parameter 10, shape 0.2 uag
compactness 0.7

ATNITLABSVOY Landsat 8 OLI Ao
Scale parameter 50, shape 0.2 uag

compactness 0.7
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5U# 4 A79819¥89 Image Segmentation

1%

lunsAnwsiedstiagyseyndld Rule
based Classification Lfieflazansuundiud Tag
eonuntavun 3 via Wedundusedaslunis
Wun Ao e ngla (Seagrass) fuitun (Land)
way Uz (Sea) wavldandresudnasi ity
N3584 (The Normalized Difference Vegetation
Index: NDVI) tisngaelunissuunitudiss 3
¥iin Tnednadeiunisiinaannnsasninauy
Mmlnlar1visvesunazaiin

FUUHNaAINNINTT (The Normalized
Difference  Vegetation Index: NDVI) tJu
w3asdiolumsiessiiazunensiuasunlas
YOINYNTTOU @1UTonandbiiugULuuveiy
Wssaufiuaneneiu Tae NDVI azaiunsasiwun
mﬁmzLau,azLLam’LuEULLuwmﬁuﬁ Feaun1sd
(1) (Donald Deering, 1978)

NDVI = (NIR-RED) / (NIR+RED) (1)
g
NR = fspduldundndniodunsalng
RED = 99nAunasdung
PNWNANITANWINTIUANL MELA AN
feinasiesfivnssa (The
Difference  Vegetation Index: NDVI) fdu
Funulunsswunrgneia wazdniilallenegn
vzia Arfimnzadlunimendisuwsazdasiend
sty wirlneUsyanadidutisshuun e

Normalized

PNLL@LIANYINAU -0.124 §19 0.04



NDVI
Value
High: 0.757962

Low : -0.777778

5UN 5 A79819¥890 W NDVI

wdnswunituingineialuudasd
L& drdoyadiufingmziavesudazdun
Wisuifleuifieuszdiunsidsunlasuudsed
diedosnmsnsuianisaeuwlawewmigmziad
\utunazanadluusdazd
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NawavaguNa

nan1sAnwMU Wioldimadianisuun
Tayauuufiugua (Supervised Classification)
wagimAllan1sIAI1ziteyaldeing (Object
Based Image Analysis (OBIA)) TunmumazUuan
naveans 2 33 fuualtululufiamaieoniy uids
wadlansduundeyauuuifuguaiainiy
gndiasfiinnn?

TnenansiAseiLansliiiui U 2006
fiufvemameimnniign fo 4.67 ms.nu. uay
Uidldfeviignde T 2010 fe 3.03 A3.nu. uaziile
Jeswrnnualunsesdudy  wandiiiuindud
wilvdedsssumanintulud 2006 laifnasie
miLUﬁsuLLﬂawmﬁuﬁmﬁmzLa

A

I .

2003

~7

>z

2006 2015

~
4

A
e
““.

UM 6 unuivaulwavameimeianlaannisiuundaya

(nwuw) nsAwsisidayanuuninugua (Supervised Classification)
(nwa19) MseszvidayalBedng (Objed6ct Based Image Analysis (OBIA))




sUN 7 nslnansUSunavawmaimealusiazl a1nn1snsizidey

Y

Classification) wazaINN1931AT Y dayaLleing (Object Based Image Analysis (OBIA))

avt 1

UM 8 namuansUanavamigimeialuniazd uazginnisiSsuliisunsivasunuasuasinum

Ans1enlalng

2003 2004

' B
ALY

2005 2006 2007 2008 2009 2010 2011 2013 2014 2015

Supervised = 3.67 B Supervised

OBIA = 3.62 B OBA

=

¥ '
N =

v Y

ANALALUAT

0 T

0

2002 2004

200> 2006 2007

2008 20090 2010 2011 2012 2014 2015

faavdan - Usunamgmeialuluu
faavdng - Usunamel meianwasundaadiaiisuiulnaumti
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auuunnugua (Supervised

dieldirvesiufingmziavetusarUudy Aasdmuiive meainld ihawSeuiisuiudeyaluus
unlefinisulasuwlamselil uardinsiiuvs oanuSunadssansvoamg weiatdudauvinlus



aqﬂmamaqmim?ﬁmLLUaamﬁmeaﬁu
mLa%amiLﬂﬁauLwaw@aﬁuﬁmdjmzLaﬁa 0.7
as.nu. Taeifleweufisuseninusnuasd
anvnevesnsAnwdl (@ 2003 waz 2015) axdl
nswasuulasvemgmezialasdngmeia
Wiy 0.82 w150, %a%ﬁﬁagaﬁuﬁw@’mmaﬁ

16 dhuvihnisideuiiesuiudeyaluwsasl 90

' [

Nunladin1silasunlasvasnuiminliug wan

£%

wanINa LU UMUK LTINS L UR s uRUa s UM
nzia

2003
- 2015

JUN 9 ununuanuIn1vasl 2003 uag
2015

_

L%
S

-

5UN 10 unuin1sildsunlasvasinunand
2004 11 2015
dan - Waswnugmeiaduiuiiun
A - Wasua g meaduin
o A I & 4 I o
auans - Wuannwunundungmeia
AUy - wWasunnunduvgmeia

¥
=

g d 9 a
A8 — WUNngYmsLataul

D
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4.n15UsziEluANgNERY (Overall
Accuracy)

MNAsIUUNMgINzLaUsELANASY T
Usnguudoyanimdeanemiiionisaosisud,
wdianaugniosdad

NNTNAFBUAIIUYNADIVBINITIILUN
laglginasia Supervised Classification waa &
ANgNFBs (Overall Accuracy) YosusiayUog
Uszana 76 % wazandudsansuaui (Kappa
Coefficient) agjﬁ 0.68 Substantial agreement
LANIFIINT19 1
A519H 1 A1IUARIAIAINgNHBIYRIBNIS

uUNTayALUUNINUALA (Supervised

Classification)
U w.a. Overall Kappa

Accuracy

2003 79 0.76
2004 81 0.77
2005 73 0.72
2006 82 0.78
2007 74 0.61
2008 78 0.67
2009 73 0.72
2010 80 0.75
2011 71 0.58
2013 72 0.59
2014 69 0.55
2015 80 0.75

Aade Overall = 76%, Kappa = 0.68

NNTNAFBUATILYNADIVBINITTNLUN
lagldinaila Object Based Image Analysis
(OBIA) U&7 dA31ugNFeas (Overall Accuracy)
vowsarUogiivszana 72 % wagadulssans
Coefficient) E]gljﬁl 0.60
Substantial agreement WARAFIANS 9T 3

waUU (Kappa




M13797 3 AITNUEAIAIANYNADIYBIITNT
AaszvideyaiBeing (Object Based Image
Analysis (OBIA)

U w.a. Overall Kappa
Accuracy
2003 70 0.59
2004 65 0.52
2005 73 0.61
2006 69 0.55
2007 70 0.58
2008 70 0.57
2009 75 0.61
2010 75 0.61
2011 80 0.75
2013 70 0.65
2014 79 0.67
2015 72 0.60

Aade Overall = 72%, Kappa = 0.60

IMInluazazuna
Tunsenwnsiasuulasuesituiingn
VEha USLIUENEURAIANIAL Y WU
AT UTng et 2 33t 31
WasuulamasiuiivgmealUluiiamaiiontu
Nuiinghneialunsazdariinsdouudavos
Nuflidnos Tnginada
Classification fufingnzialud 2006 fvurn
fufindian waed 2010 fouraiuiitosdian
Tnofvuiniiud 4.67 as.nu. uaz 3.03 A3.nu.

Supervised

AIUAFAU hazinAila Object Based Image
Analysis Wungjmgiatut 2008 Juunaiufiuin
ign uard 2003 fvwaiuiiosiign lagdvuia

[
=1

fiufl 4.61 93.04. way 2.87 A5.N4. MUY

MAMaMTIATEiteya naflldfiedney
szaufineld TnsArarruidodu (Overall
Accuracy) %aﬂLL@iaﬁ%%aQﬁﬂszmm 76% Way
72% uwarA1dudszansuauda (Kappa
Coefficient) agj‘ﬁ 0.68 Substantial agreement
ey 0.60 Substantial agreement
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wemgianndlasuladay 1w dsluns
Aaszvaglddayanindrenniien wavns
d157901PEUY s?iqwasummsﬁﬂmﬁmmgﬂé’aq
LazaenndesfunsAnwdug wazwandliiiu
WA lHUTEE281TINTTNTLANYFIVDINE 1MELA
Tuiluf Inedoyailfedaruandesluseiud
nang LLﬁ%%Lﬁu‘ﬁ@yjaﬁ%ﬁhﬁJUizLﬁuﬁug’m%@ﬂ
n$nenns Afinsidsuudadludieiiimnen

Jolduauuy
Bnsildiasieilunisinunimany

dmuunamgmzialuiuiiditudias d1ez

il luiuiisy axdesiinnsusudisldmnyan

1% '
=1

Fuitudidun
JoyanmangariiivuluudazUiiaves

wiazwuuATuansaiy ldanunsalden trainning

lunisduundeyaiuuiifiugua (Supervised

Classification) 521 ulA 39A29110153LAS 189



amuenluusasd efinsmituiingmzialuws
azd

AaNNYBITaYAN T BRI TieY Tal
gumluwias pixel Ao 30x30 was Saflawndily
avidonunndn wldnudifldesnunduiui
AT Fennsidenvinvesnmareaniiiieudie
Uunfnwasidennmlimunzauiuingussasd
yessinw msazldnmeaefiinnuazBongs
Feazfialddnefiganniude

TayanInaIen1niey Landsat 5 TM
uwag Landsat 8 OLI L¥udeyadiliaiuisa
AmuaaIagveanInla Jellguassaluusasy
AW LU andliuafadiun inldenndenis
Suunitudl uadloliausammunnandieves
ol il liaansadennnlugisanditnas
IfuiiveusasTuld

lumsfinuadately ermazdeddqunsal
drenm fauisanauidesdynivesdygiu
SUAMU LTU aanAg uliAudy  (Unmanned
Aerial Vehicle (UAV)) w351z UAV @1u1saan
Fosrimidos we viotntu-as i wazddldnn

'
=)

Mdulagiudnee

AnAnssuUsENIA

YBUBUA AT.UMUY WEET AU vt
g iniadtlng Tunindldiuiiie
NsAne wazdrulgauazaIntunIsUlY

WP UayugaruuIdeNNANLINg A1ans
UNNINYIFIYTN

LaNE158148

NS Wusned. (2554). A1sUszgndmaiianig
fufszezlnaiierSeuiisudayasin
NANYUNAILUNITITIHUNAYINELE
nsalfnen : g17AnTEIUNTandn
JuUNY3. Ingrfdnusineraians
wndudie, Aug)iliansaumanians,
UNINGIREYT.

Funs laanee. (2551). msﬂyué’wmmﬁwua
a991nAANTIUNITIeEeLaLTald

123

neialugviaslaun inzaye Jandn
g3194571. nerlinusinerdians
WUUTIR, @1FINY1, UNINYEY
FIANA.

010301 @1AuAITUNS. (2556). NITIMUNLT
Tngaindaganinglenidiiiey
THEOS : asalfinw1luusiiudnin
UUNYS. 1A da1ans, Augdnys
A1Ens, PNaINTUIINGTTe.

3% mﬁmjmqga. (2548). N13NTIVFBUAINY
aNfaevaedaya’NNITIUUNAN
ANigN. AMEIAINTIUAIENS,
UnIneraunaluladnszasuinan
SULS.

a L3

fn31ys WAWAL (2548). wallan1sansiaseeslng

=

VB ITUUNWUAINE 1N ELAB1IA S
NSTUY MIAIUNYT. Inerlinug
IgAransuvnUngin, @avunalulad
MsusMsannden, Sadfinineds,
UNINYQBURRE.

IMINT BuNsiTes. (2558). n1suszyndld
A wanea1Lfisy WotldView-2 Tu
NMSUSTAUAATUNIN WNEURINELA
nsal 819U1Aaan Jandagiia.
grvrivainalunaduazdanis
Faanden UveNduawaIuasung.

o3aA0 Avdlve. (2550). nsAsuLYasyBile
nzawazn1sTiuslevifidumnensia
Jmdnaynsusnig lagldmatianis
drsqaszezlng. endnusinedans
wnTaudin, awndnenransauinde
, UNTINYSULNYASAERS

Doy

A. Prathep, J. Mayakun. P. Tantiprapas. & A.
Darakrai. (2007). Can macroalgae
recover, 13 months after the 2004
Tsunami : a case study at
Talibong Island, Trang Province,
Thailand. Seaweed and Seagrass
Research Unit, Centre for
Biodiversity of Peninsular Thailand,

Department of Biology, Faculty of



Science, Prince of Songkla

University.

J.M. Ruiz , C. Marco-Mendez. &J.L. Sitnchez-

Lizaso. (2010). Remote influence
of off-shore fish farm waste on
Mediterranean seagrass (Posidonia
oceanica) meadows. Marine

Environmental Research, 118-126.

M. Helena M.E. Guimares, Alexandra H.

Cunha, Rosemarie L. Nzinga. &Joao
F. Marques. (2012). The distribution
of seagrass (Zostera noltii) in the
Ria Formosa lagoon system and
the implications of clam farming
on its conservation. Journal for

Nature Conservation. 30- 40.

M. Lyons, S. Phinn, C. Roelfsema. (2011).

Long Term Land Cover and
Seagrass Mapping Using Landsat
Sensors from 1972 - 2010 in the
Coastal Environment of South
East Queensland, Australia.

Biophysical Remote Sensing Group,

124

Centre for Spatial Environmental
Research, School of Geography,
Planning and Environmental
Management, University of

Queensland, Australia.

P.l. Macreadie, M.E. Baird, S.M. Trevathan-

Tackett, AW.D. Larkum. &P.J. Ralph.
(2014). Quantifying and modelling
the carbon sequestration capacity
of seagrass meadows - A critical
assessment. Marine Pollution
Bulletin. 430-439.

Wayne, W. & Ned, H. (2010). An Introduction

to Image Segmentation and
Object-oriented Analysis. Center
for Biodiversity and Conservation of
the University of Mulawarman :

Indonesia.



	01หน้าปก
	03ทุน
	04กิตติกรรมประกาศ
	05บทคัดย่อ_TH
	06บทคัดย่อ_EN
	07สารบัญ
	08thesis_WK_บทที่ 1
	09thesis_WK_บทที่ 2
	10thesis_WK_บทที่ 3
	11thesis_WK_บทที่ 4
	12thesis_WK_บทที่ 5
	13บรรณานุกรม
	14ภาคผนวกหน้าแรก
	15Paper_T-FERN_Woraphong
	16ประวัติย่อ



