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The apphcatmn of the mrcrowave remote sensmg for actlve volcanoes was"_ SRR

o __demonstrated in th1s study In term of remote senslng for actlve volcanoes each sensor i

i :.":.Wlth the1r frequency used has advantageous and d1sadvantageous The advantageous of
_".'_the optlcal sensor 1s eﬁectlve to. detect detall rock type because 1t can. detect rock_'. .

'ﬁ:.-'.iformlng mmerals based on thelr albedo detected by the sensor Thls sensor also can_':__' N

' o d1scr1m1nate clear},y the vegetatlon area. However th1s sensor could not detect the area .: e
o _-_'under canopy vegetatmn Moreover thzs sensor 1s also affected by atmospherlc condltlon. B G o

B :'.Therefore detectmg surface geology is effectwe only in’ a good atrnospherlc condltlon__':

= ::_ZW1thout vegetation covered study area On the contrary, the SAR data produced by;-: SE
3 :-:m1crowave sensor could detect surface matenal at day or mght and regardless SRR
'-5-5'-_._"atmospherlc COIldlthn However thls ‘ensor . has hlgh geometmc dlstortlon due to_:- :
off nadJr lookmg mode Removmg geometrlc d1stortlon from SAR 1mages is 'a ; S
:_:comphcated Wcrk because 1t needs a transformatlon from siant range to giound range'- L '
':.'-.._'._-usmg loca1 1nc1dence ang}e and ass1sted by accurate dlgztal eievatlon data However :. ;
L '_:th1s study demonstrated a techmque to rmrurmze the geometrlc d1stort10n m the SAR_. S
- data. Asnnple techmque is a ratlo operatlon for two SAR data W1th the same path row

| : and 1ook1ng angle After ratlo take mto account the dlstortmn plxel value in the SAR



' nnage wﬂl be located around one because the sensor Works Wlth the same propert1es for_'

S the two data (Chapter 2.

Some apphcatlon also used a. cornbinatlon W1th opt1cal sensor data to detect rock

- -f'_-condition rnore detaﬁ such as detectlng alteratlon zZone. Chapter 3 d1scussed

e ; ._ 'comprehenswe comblnatlon of SAR 1ntens1ty data and optrcal sensor data to detect the S T BT

:alteratlon zone. The heat from ‘ar geothermal system changed the 1ock formatlon SR

n phys1cally and chennca].'ly The physmal change of the rock 1s decompos1t10n from sohd '_ 5

.rock to fragﬂe rock and s011 Srnce the SAR data is effectwe to d1st1ngu1sh the rough and SR

o : 'smooth surface the decomposed rock can be detected On the other hand the heat from _.

' '::_:a geothermal system also changed the rock formatlon chemmally The rock formlng B

o _n:nnerai commonly change to soﬂ nnnerals such as kaohn montmorﬂlomte halloysrte . '_ _'1 :

B and mordemte The opt1ca1 sensor 1s effectlve to detect the rock type based on then"_;-.'_.. - SR

L rmneral propertles Therefore comblnatlon of the both sensor 1s effectlve for mappmg

' .'.:the alteratlon zone in an actlve volcano The SAR data is composed by a complex data RN

L Therefore the 1ntens1ty and phase data can be extracted from 1t The usablhty of C-. and_:_"_ o

- _ L band frequenc1e s,

-3character1zmg volcamc surface geology is summarlzed as fo]lows : s

e 1geoiogy under t]nck vegetatlon as dlSCUSSGd in- Chapter 4

The usabﬂlty of C and L “band frequency of SAR data 1s d1scussed in Chapter 4 &

i _The slant range lESOluthIl of C band is. hlgher than L band frequency Therefore the_'_ : - S

smgle and full polar1metrlc data type 1ntensrty and phase data for:_ Lo

g C band frequency could d1scrunmate the _Volcarnc product more detall because 1t used R

:-_Wavelength about 5 6. cm than the L band frequency, wh1ch has wavelength about 23, 6_ SR

o -_cm The dlfferent roughness of pyroclastlc ﬂow depos1ts could be class1f1ed Weil

SiEe However the C band 1s st111 affected by vegetatlon therefore mapplng under canopy':_:.-'_:}"

. vegetatlon is de_ﬁcult On' the contrary, the i band frequency can penetrate the canopy RN

S :_._vegetatlon However thrs frequency could not dlscrrmmate materlal srze 1ower than"_g'_.-_ : SRR

' '.'_:'23 6 cm Therefore combmatlon of C and L band 1s effectwe to estnnate the surface.' L

Another SAR data type i a full-polarunetnc data Thls data prov1ded a fully

: "'.:'-_'._.:":-'polarlzatmn type HH HV VH and VV HH is'a recewer antenna recorded horlzontal

i _j-'s1gna1 from - horlzontal transnnssmn s1gna1 and HV 1s a rece1ver antenna recorded R T

'.':horlzontal 81gna1 from vert1ca1 transnnssron slgnal Usmg four combmatlon

i R _' :':polarlzatlons nnproved the capablhty the SAR data for characterlzmg volcamc surface ; :
S ._.'_-_condltlon The apphcatlon of SAR fu]l polar1metr1c data for detectlng geomorphologlc L "

[N units is demonstrated 1n Chapter 5. Detectlng geomorphologlc unlts 1s more comphcated’_" T sl

X .than detectlng 1ock type or. vegetatmn because each geomorpholog‘rc umt contalned not L

.'.only rock type but a}so process occurred 1n the past The process could be erosron

. denudatlon and geologlcal structure such as faultlng Chapter B gave a comp1ehens1ve ' '

- 3aiternat1ve solutlon to detect geornorphology based on surface roughness mformatlon



The SAR 1ntens1ty data cons1st of magmtude of the materlal at surface Hzgh": i

E | mtens1ty Value wﬂl occur when the much backscatter s1gna1 is recorded by recewer On':- R

: the contrary, .When 1ess backscatter mgnal is recorded by recelver the 1ntens1ty vaiue

e f-wﬂl be ioW Thus the varlatlon of the SAR 1ntens1ty Value depends on roughness slope i i

e ',.-'and dlelectrlc constant of materlal Therefore thls data can be used for mappmg the:":'__:

_ change of volcamc product Iatera]ly In the case of detectmg the change of Volcamc'._'ﬂ

: :'_jproduct Vertlcaliy or deformatmn the SAR phase data could he used to estunate the""_-._' Ee

uphftmg or’ subs1dence area as demonstrated in Chapter 6. The method used o

_;."estlmate deformatmn 1s a mu1t1phcatlon of twc SAR phases data termed as

' _ :Interferometrm SAR (InSAR) analys1s Further apphcatlon of InSAR :s to correiate' SIS

s between surface deformatlons w1th subsurface pressure Usmg Mog1s source model the L

SRR srmple correlatlon between deformatmns at surface Wlth pressure from magma':-" S

-..'-__reservon' could be performed

The apphcatlon of SAR data for natural dlsaster from volcamc eruptlon is d1scussed PR

: 3"11'1 Chapter 7 The est1matmn of dome eruptlon at the summlt was dlscussed 1n v1eW 8

5 --f_':_'.pomt cf prlmary hazard assessment F or the secondary natural dxsaster from 1ahars a S

i ".combmatmn data Wlth ASTER unages 1s used Detectmg dome eruptlon soon after'__"f' BRI

L eruptlon and lahars 1n the ramy season was mcluded the estlmatlon of thelr ﬂows




