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ABSTRACT

in 1996, Thailand’s participation in the Pacific Rim, as a part of NASA's Mission to
Planet Earth (MTPE) Program, was fitled "AIRSAR Thailand Project”. The Land Development
Department was invited to do the research work under the project entitled “Application of
AIRSAR data to land use and land cover identification”

POLSAR data used in this project wére collected over 2 study sites, Pheichaburi and
Narathiwat provinces, at 2 radar wavelengths : L-band and P-band, in 3 polarization
combinations : HH, VV and HV. Radar data were processed by several speckie filtering,
images enhancement, color composite imaging techniques and visually interpreted for land
use / land cover identification.

Results from filtering method showed that the Lee filter at window size 7 x 7 with
repetitive filtering gave a good result. Making color composite images by using 3 radar
polarizations enhanced surface characteristics that superior to single polarized black-white
image. Also, data fusion between radar and optical images resulted in gualitative color
images that suitabie to identify mangrove forest, perennial trees, rice paddies, sait farm , and
villages.

In addition, the HH polarized L-band AIRSAR images have proved to be useful to
distinguish among crop types when combined with appropriated optical data. The HH, WV,
HV polarized P-band data have a great advantage for identification of swamp forest and

wetland.
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in Wiidludaya 8 Tn e ntuianisuyunn 180° inalininiuiidnedviamie 1o ¥is
Azduean-nrduan sanadasiumnuiiuas assmNuRuigfilssna
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3.2.3 msuanzitaya
3.2.3.1 anliun1sAnmuacinsisidayaisand AIRSAR shspi L band
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4.1 NIFVLNLATAITHANTDIRANIN

- = n pet i e e
AsA15 AIRSAR 14 L band wax P band  #ikAn®1 vl uniwiiinastuiins g

2
s

nanlsdriu Refivenisiu deeauludwsiursanuaua (HH) wushaizauwss (W) uaziuds

Aralnanled  (HV)  Tawnundeldny i ldfuazlinanuussaindnsiinidinan ladfindlauiu
o’ of ?ll’ -3 [ A 1 1 o

(wavanadny,2541) AN IMeAs AIRSAR auflunniidaudreiin nisaenadtaauduilf

FnnilANA419 aunsaiuseazaen lunwld (Ansef 1)

4.2 HANN3AAR YL ITLNINYERAANTY LN TMIAS AIRSAR
anwodzqaansyanszaanszanelunInisanfiiaain signal fading ilunissunaunis

=

] dl ] [ a S = Ad.d ' 0 i 2 24 i
urpAuEndn A wuLBasy unalfiiaqaniniiiiaeinadnendiarnaudnrasdesyanan
ANINAR (Lee, 1987) AANNTINAITNATNININUFTENTT “speckle” WFaqANTZUMEY N19T4A
) 8 = 74 ni ] 9 =3 ar i P2
wsaaadtyyinisunawlfivdetesuniiga  azdeslfarnnsonasiudngirerlunimeansls
@ o i (2 = = 9 = o = 4 o ail -3{
pdnaunwaneluszuusansn Aepdudu@dngianunaunauiy Sy neumi
N0 “spatial filters” lun1sanmafailsaenignisnsasld 3 uuy lduasnsunnsrarumail

421 NANNINTRNAEYEUNELTLNIULLL Lee filtering

NINTRNATYUNMMTLNIULLYL Lee Taanistszunmuatmansdiuaasdtyninnsas
msinlfanfianaiafindaesinga®  nisunuAiaasgan i ldanAaimientzans i
Fnasansad (window) a4 1BmasiTiAmaainane Aausisaw (O) azilisaadlng o site
Wiy 0 m’]34ﬁr’uﬁfgfyﬂmﬁmmmﬂ’m:ﬂﬂrﬂNnmwﬁ'}&mﬁ“’qnimfaxﬁﬁiﬂnf’i’LﬁmﬁhLﬂ'ﬁiﬂmw
(mean) wiluBadiiaanuudssu aonudalsiatigse n1snsesuuy Lee azdaglfinarsud
weadtyeynsdnlndmnududneasandinine

HARINNNSNFAIATY CYIUTLNIULLIL Lee ﬁ'ﬁﬁiqm (A3197 2) ueniwieaInnng
AmuasnauTsnFINseiNaNLds S uauASIeINTsNsRs 1S RinasaNNsARS 1A

qaN5s wazAlIuAIATNENTR AR R Wi B 19linINNITINA THIUATITBINENTRIAY

VIRUNSANNRA7 M N15U NI RERAZ AR NN ILAD FA LTI
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d 1 1 dl - k4 i o s
A1519% 1 uamasAAsdnTasdasya AIRSAR 999ARU L band LB9auiuliANSandnngsys

W 0.050 0.158 63.825 56.388

HV 0.008 0.021 62.336 59.347

=i v g ' i
P17 2 WANIINTRIREYYInSUNIULLIL Lee  dRyaLsnnF AIRSAR 199AU L band M9

y g ! o o
Tnarledpdn HH W ey HV AunAnmaandainagsys

Xt
2 49.25 40.34
HH 50.29 52,21
1 49.70 40.02
11x11
2 49.20 38.90
1 63.29 4475
X7
2 63.81 43.41
wW ©63.83 56.39
1 63.27 43.03
1%
2 62.77 41.88
1 61.76 48.94
7
2 61.27 47.59
HV 62.34 59.35
1 61.71 47.22
it
2 61.21 46.00
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ndl [~ | 9 ] o L
INFNTNT 2 AURBINTUIANTENFAFAINTBIT U A 77 uaz 11x11 inanisnsas
- ' 1 of 73 10 A & Aﬂl W 9 ]
frynyrausunauliuanAaiuann g ldAnilstananflidlunnsdsrutanandaruneuiinsng
23] @ | e al 9 9 S 4= o :’l
11x11 azldmanuulsnuieandiussiimeaeanuidudn Indanay 4914311uA5299019N989
g :’P 9 o gl 1 :’) <
41 2 afe azlAradnsanInseedynmasaae
P & o as ar =4 s
#3UnaannAnen 2 TuNuNANBIRINIANTTUT MIneasdaIMTLINIY
f 281U ANLNFN9AINTDY 7x7 LARAR INALALNNUNNTNIAIAEAUIANRLIAIG 11x11
u , & G &
HANNINIBIATYUNRITLINIULLY Lee filter luuiiAnedandnustaong lmamg
(FNa1m3) TaERINITNARBINTBIFIEITUIANINGNINTEY 5x5 WAL 7X7 WLNMENIBIREYENRITLNTY

-1 % ) o 2 or gl ] 9, 1 ar a dl'
sagmmaniinsnesansas 7x7 uasnsandnauwautiasiesansas 5x5 yninanlsdaan

<l 4 T ' i
A197991 3 HANNINIRIREYINTLNIVLLL Lee  TaymsanF AIRSAR 499AA% L band way

§ ﬁ H o o =
P band nisinanledmau HH W Laz HY NuiiAnmaandausanng

5x5 88.30 62.12
HH 88.97 75.70
X7 88.27 60.72
5x5 102.15 61.55
L W 102.81 77.24
=7 102.12 60.06
5x5 100.20 54.52
HV 100.93 73.16
X7 100.15 52.65
5x5 89.22 63.73
HH 90.03 82.88
77 89.13 61.91
5x5 98.68 69.12
P W 99.37 86.91
=7 99.61 67.34
x5 99.61 53.47
HV 100.23 a9
g 899.57 51.15
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422 Han1TNRNRnf10dsLNg LY Gamma Map filtering

aor L o A % i = ar
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s
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1
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al

ABEFENINY

B 1 9 1
Tegasiinananuds  sansasasiiinisnsasdygnidaenismsaageuiuiisauasdmne

q

[ w &R © -3 ) ‘;1 = o 9 ai,} ldl
Laﬁlﬂ’auu@’}@ﬁ‘ﬂ’m’]?ﬂﬁ‘ﬂﬁ QZLNUIINTNTBILLLY Gamma Map UUNANUTLTEN AULARILIAN
= [ | 9 = =
ABNWIAABIAB UL NNINNLALA

FIBEIINITNIBIAEUYIUTLNIWLL Gamma Map filter 129pAU L band 1u
& a:nﬂ as [ =4 d' =3 o ¢=’f 9 =
WunAnEI9andanasys (115190 4) Wiulddadinisnsasdygyiasuniuuuuil seldaade
o weml e g ey g P . w -
sasqannind indiassduAianan  wiAndeuuuninsgwizaauulslmudendieguie
wsaumauiunsnsasdyraisuniuuy Lee filter
= o & 97 2 ] o ai 1] ar ail = i 0
wEguiieunadnsannislduninsrefansaiistaiuainaimed 4 azfindndn
Aﬂl 1 lﬂ! ¥ 9 i (] 1 ar 9 1

LRALLAZANIDIAIINKLUIU LansasRagauautingns 7x7 lluansraiuaaudising 11x11

salfFauiaunaansannnisnsadd 1 UL azauIantinF19anges  audy

o
S =i ' ar =i

dayannyinanlesd wudanisnsesdn 2 afildnadndinisnsesaiaufen

2 !
o s =

Wunhdunndanasnses11895ansaaNawIante1g 7x7 way 11x11 léwua

ar §s | I . -4 4‘ o ar
willawiy  Awenaagdldainansedl 4 dansnsessae Gamma Map filter #uliAn® danda

o g '

9 o
wasy7 lauasanses 7x7 ianisnsesdn 2 afe Idnadnsandtldaunasanses 11x11

'
[ s

dqunanisnsasdynnisunauluiuidnessusaussinalaeld Gamma Map

' iy g g o [ o j =i'=! i -EU( -=i'v o =
wudrlununniungu anwdulng dnwusiunfauuansrsaniuifondanasy3
2 2 i o 1 =i i o = 2r o
MIMSENAILAIANENFIIFAANTEY 5x5 way 7x7 tllamuuansnaiy asadanidawiasansas

1alafild azlinldannnaesdayssasadhl (1199 5)
423 NANTTNIBIAEYFYIERTUNINLLL Kuan filtering

2

Fu :
nsnsasdnyqrnssunauiuyiAsaulae Kuan lag assume ddayannmaanin

=i A 4‘ o ) gv T | 7 o = dﬁl n=rlI 9
Nnngnszanauuy Gaussian anasinuumiduildslidasgnsasinluinnsd Gawaiildainnig

neadlLy Kuan luiuidneidandaussonanansidlunised 6
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A1597 4 NANITNIBIREYEYIUTUNAULLL Gamma Map filter iimgma‘m'?AiRSAR H29AA% L

§ kS A o
band nislnanlsdean HH W uaz HV Auidnedsmdnmass

1 50.41 48.64
X
2 50.36 4731
HH 50.29 52.21
1 50.33 48.69
115611
2 50.29 47 .40
1 64.29 51.86
7
2 64.27 50.38
W 63.83 56.39
1 64.31 51.82
11x11
2 64.30 50.40
1 62.82 55.03
7
2 62.71 53.58
HV 62.34 59.35
1 62.87 54.88
T1x11
%) 620 53.44
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< . 2 <
AN191971 5 Fauieunanisnsesdnynnsunaukuy Gamma Map filter dayalsnns AIRSAR

413Aa% L band ez P band Inailsdman HH W uaz HV Auldne19audn

WINBNG

HH 88.97 s de
7x7 92.80 66.72
L 5x5 107.67 66.37
W 102.81 g
X7 107.76 65.74
bx5 106.44 60.73
HV 100.93 73.16 =
i 74 106.60 59.88
5x5 93.98 72.66
HH 90.03 82.88
=7 93.76 1237
5x5 103.63 76.81
F W 99.37 86.91
7 103.52 76.52
5x5 106.14 62.24
HV 100.23 779
7 105.98 61.99
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M197499 6 Lﬂ?ﬂmﬁﬂumam?mﬂmm:yﬂmsumuuuu Kuan filter %ﬂ!;[ﬂL?ﬂ’]é'AIRSAR mmﬁu

A g i of o -
L band 48z P band nanlsdaau HH VW waz HV Auiidn#1dandnus1seng

5X5 88.88 61.97
HH 88.97 75.70
77 88.87 60.54
L 5x5 102.72 61.14
W 102.81 77.24
<7 102.71 59.71
5x5 -100.80 54.31
HV 100.93 73.16
X7 100.78 52.39
5x5 89.86 63.47
HH 90.03 82.88
77 89.81 61.58
5x5 99.25 68.99
P W 99.37 86.91
7x7 99.22 67.18
5x5 100.15 53.38
HV 100.23 77.79
X7 100.12 51.05
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Wil dayatasnquauad (MU 3) 1 999A8% wazdasgunsuenlng (Luud 4 uaz 5) 2 499
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° g & o A4 o = =d o S =
stretch W1 Wnaasiwinglunn vTeRelnaquauiinsuuansisissuduazanunenuaziaen
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natiuly Equalization vinlsinandiasauadnennn Teeawnziumndnmmseupgunungau
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= & di % o =Y 9 Ai a
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ar =2 o =§r -=i ] -!l' ; o = A
Tunn A ludnearadudaen WANNITNTTANEARULLL  horizontal polarization Wa¥ vertical

) \ o : v o o a o & i o ! y = ;
polarization MIFNREWAZAIUTL M MnINEAITLAaTTI9ARAkLasLFas e lsduATULANFNS
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o ar <
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519 3 2 M13ATT AIRSAR 199AAYU L band WiANEN Saudaumsy wiuniwuuy Mode filter

gl 4 awanafien Landsat TM Wi 4 5 3 (funw Linear Stretch
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mwaiiaaannistindeyaisans AIRSAR 193Aaw L band Mkunisnsaudasndan

=i

viutu (U7 5) Taeld HH polarization Wiwuasduns VV polarization HIMUASRITEY LAY HY
. ; [ l=!‘°’ = © 9r = ] = ; = j lil o o/ = '
polarization g dinFu nlifaruuanmredanaquAnluuiAnmAmiausmEa athels
ARmpanuwenafresdazilasulluarssazidan luaniasansiusenliiliadanldtasnan
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¥ = a=i - 73 & o = qi
AIUNTWAHANTILNARINNITDAYN (Merge) NMWETANTNLAINANUNLN Landsat TM (g;ﬂw 7)
é’ did @ o =l = E73 e s:l. n s 2
TUHUNANESINTANTTLE dAAINNITHEANEATT AIRSAR TIRHNISNIBIATYEUIUILNIVIAT
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Landsat wuwust 4 13lu layer Aden uszirdeyaniadien Landsat wuud 3 137 layer Rundu 10
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