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Classification of Shorelines

Dr. Daitaro SHOJI
Chief Hydrographer

Hydrographic Department
Maritime Safety Agency

Tsukiji 5-3-1, Chuo-ku
Tokyo, Japan

1. Introduction

In this report, the analysis based on the CCT is introduced.
In succession to the first report of the analysis of the reclaimed
lands, rias shore-lines and sand beachs in the Ise Bay, the CCT
data were applied to the same areas.

2. Techniques

The CCT digital images of each MSS band were depicted by the
newly provided computer program (Fig.l - Fig.10).

Density division and corresponding symbols assigned are given
in Table 1.

3. Accomplishments

a. Reclaimed lands

Fig.l to Fig.4 show the CCT digital images of reclaimed lands
'	 of band 4 to band 7, respectively, and the areas correspond to a part

of Fig.3 (Western part of Nagoya Harbor) in the previous report.

Some parts of reclaimed lands which could not be identified in
the B and W bulk films of band 7 (refer to Fig.4 of the first report)
are clearly separated from the sea as shown in Fig.4.

b. Rias shore-lines

Fig.5 and Fig.6 are the digital images of band 4 and band 7,
respectively. They correspond to Fig.l-B of the first report.

Fig.6 shows that the border separated by the values of the den-
sity greater than 3 of band 7 gives good representations of the shore-

line.

On the other hand, the Fig.5 shows contaminated water near shore-
lines, and the distinction from the land cannot be found.
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c. Sand beaches

Fig.7 to Fig.10 correspond to the four MSS bands, two of which,
band 4 and band 7, appeared in the first report. The depicted sand
beach shows good linear feature of the shore-line.

The dirt of sea water by sands is shown by the symbol * (its
density values are 19 and 20) in Fig.7 of band-4. In the image of
band 5 (Fig.8), the dirt of sea water is shown by the symbol - and +,
then the discrimination between the sand beach and dirty water is
more prominent.

4. Significant Results

(1) Rias shore-lines can be interpreted from the fine depiction of
their complex features in the image of band 7 (Fig.6).

(2) Sand beachs can be discriminated from their linear nature, and
the similarity of sand beachs among the all band is very good. The
differences of the both shore-lines of band 4 (Fig.7) and band 7
(Fig.10) are shown in Fig.11.

5. Publications

No.

6. Problems

Relationship between the CCT digital image and the ground cha-

racteristics of the reclaimed lands.

7. Data Quality and Delivery

No.

8. Recommendations.

No.

9. Con.:lusions

The CCT digital images exposed far detailed ground information

as compared with the bulk films, the CCT data suggest eminent pos-
sibilities of classification of the coastal areas.
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EArNrrxmeexxY x xmxl^N ►"r. M ►^I^MXs 'Mt^b? ^rum 	 ^#,MYX ►
t X x xxK lf ArPKXrxMNNM ►!kMknAMk^ ►^ ►'!^NMICkPal^p p lit^.r F!< ►^ArPAP ►"kePrK^ ' kkkr, Mr?PN ►^^MXMI" ►eMNKX xx xk ►^N ►
tkKNK' p^'N(I^kXkA^^NIG 1214F'ICKIIOxNAk12K ►: ^Y ►CNM/ppMlp. ApAA' r'N'KA/d/Krp^KK11K'/!'IPkM ►2k19NkNKk ►^.M.'Y:XxxXx101t ►
EItKAK1^N1419i^r ►CIC^EXIOIGkIC1^MIGkxxpl^ iGF2k1^KMxK.• pPpl^^1^' (1Ar^'A ►^K141^14NANKKxMKK+ k^'KxxpMN14W1^ ►Gk12R;1^.IGI^XxK^/,

t^;KEKNNKIGMkXNNNpNXN10NANNNIO^' 'ks^t+NXkpAAPPI^AI^PlA/1CNIGIGpN^N 1^KIfh1^N14101QpN!^17N16pMi1MJkXN14A^M19K^N ►
4NNNNNNNNNNANNXNNNNkNNNNXNhNNNNNNNM^!i^r/^l1^fNNNNIGNNNNNNNI6NNNXXNf ; kN10NNNIGNr p NftNNXif MNNN/

^NNlANNNN lGM1014NN19Xkx10ANXkNkN/^^` l^rkNrNaA /' NNN14pNkKNNN19NNkxNkkxk14N1410MpMN1?19MNNNNNMr^'MIAp^
aNNNNpNNXiC11XNNkltokXkpl^NkN@^!/@l^lal4cNNNRNkp19NNNkNNNNNNkxkf(kxNNNNNN1^rN14YKN10XNN1^K ►<NNN^
INNNNkNNXNNNNkkXXNnIQp /NXNNNN/ a/tNNNNM[^I^NNNNN ►axKNNNpNXNxNNNNNNNNNkk:!'A19xKNN1114ANKNNla1t1
^NNNNNNXXXkNN pNNNNNIOXNNNXIINNN Np11NNIQNNNt^N /ANNNIINNXltNi1NNNNMN,IN p. NKi41^FiNNNIGNNNk^: NpN1l^i^N ►
INNNNNNXXXkXNNNNNNNNNNNNXeXXN/NMXNNNNAPNrNK!(ltXltkXNNN!(NNNA!*lANXNMiNNNMNkXkNNNNNNMN! ►
tNKXXXXNNNXNNNNNXNNNNXNNNNNNNNNNNNApNNXHXNNNNXkXXXXNp^IN!/!^+'lbNpANNNNKNKNXNNNNKNlNN^
INNXXNXNNNN^" MNNNXXNNNNNNlIxN^/NNNNAlANNNNNNN IEkItItNNNNMNNIAIAIANNXkNN11NN1"NN^1NN/A^WNNMI
iNNXNNXkXNalNXXXNNNkXN 10NAlA'/AANXNN/llGXkkkftkXXXNNNp^p ►0!P!NlplAhINNNNMlAN14t9NNIGf' FK/tINN/
iNYXX ftIGNNNK^AIEII XNNNNXIfNItItXfN IEN{INA ' NNNNIfXN!! !IkllNN^rNNrA lAlRll^!/!M!'NNNXl ( N^+^"NN114i4N ►tNlNNI
aNKkk fGKNrgp! !̂ lI^^NNXION ItXkNNP7NNNpNIrNlt ItNNXKXftXiiNNNl N ►4plAlpl11NN44NPlNNN1tNNta (̂ if1414t!ppD4!!AEr ►
^NxXNNNNplplAlNlNNdNNXNNNXfiXXNKi4NXXXKNXXNNN!'!/lANNlA/h!A!a!(^NNKNX ►;ANXNppNN^ ►AAN'Nw! ►

XKNRNKG ; KN(^+1^14^1ANK?:P7NXf(NNxffXKC4iiXXNNKNKNI ( N!^!A!^/ll^NNlANdIAlaNNNN14NNf ' NkDGNNpQNNt411pNNN^
tkXXXXXkXKKlA!!!Al^NNXk! ( XXXltXXXXXXXXNItMNNN! ! lANI^! llNNkl^'!R!A!1!!N! llpy^A ►^NNkN10pQl^l^GN^
tkXXxXXXkXXkA ' rPN^+ krANXk^?^NkXXaMkkkkkKNNkIIN^ ' NAN14lAlNAAN '̂ NrpkNNtONNf NXfINkNNpP@I^NEMr^'K ►
(kXXXXXkNKP7XirMkNNNI^I^iCkNkNN ►CXNIE XkXXXN 1^" ►(NNp @l pNxNpN ►GNKkkkXNaIeNNXIGNXXMXNINIQlpaalaN ►
tlfkkfcltltki0YM14kXkKp!' F.E^@k^7 19pNkk'`' ^9i^kX14p7N1Ei^6Xk @ Q!@@)'N14NN (tP_NYNf(MN!@!EQ ►̂ f(11NirYGfEkM !@!!^Pt^E'f^K ►
tXNXxkXXN ►: XXXXk 14kPf' ►^AQf^NNNMNK^4t; N/I/!f^@NKNNQf /p IINNNMNNfNKXf^lf'Nlf^NNMNNMff N@!!/!/. Pf I?Nr

^XXkXX3EKNNXXKNXNQ [NNNiOIINK pNi4kK p lPK14 p Q!/NYNAlNIF'NXN^CKkNKfAfkNA p IGNNXXNkNXNNF! !pf PI^kK^
4kXXftX^( KkKp4NpPK1K ►^PE^iCN10NE1NkxkkftkNl4NAA/!RN ►:pWlAll^lN ►iNXkpl4Nt+lalNNNkkX1oNIGXXNNNh! @ A ►tMaN ►
EXftEr^ lEKa143taN ►QfEkklEN^clElE14 ►G/NIiD^^( X(tr^pFA_/!@!@N ►tNNlrNt" ENNxNKKKNxNp^AXXXXXNNXXXNNNNNHHNKKp ►
f]EfEXXOG14Kk3EXXlEYXXNNpXNNP/NXxXIEYA !/@ Oppfi^paNNfl9fNNNNXXNN^'Kc^XykNN1(XNNICNNfEItkXNNNNI4NNNK^
Glt p^Xf(XKKY ' ^ ►^kxlE ►GN14ND^14^i^4C^ pCD000K6C /^x04N ►000aeQ^'F NKD6NlQt/QPINXNKKKKgD4ND^N @ 16NNNwNpQi4NNCGNNaOi ►̂ HF^a ►
tXXXkXKKNKiGk,: kNNNNNNN19NNk14/ ; tiXX1eNnP. P!P!^"K/l^NlANAANeArKI^`KKK a l "̂ NXNNNN'/NKNNNNY va 'riNKx a+
IXltkXN^''NN ►a' ;'^ft/^Ni1(?xNNNNXNNx1^ r KP^NA^ ' 91^QQ^̂ K@!@fQ'AE^II9GW@D^narQ ►fKl(lt^P1MIC0.NNNNNaNNNNNtix • H+•-
EXYXX@^eK^^ •  ?Np X @ IGI^NKNNNK^C ►^Nx/ANN @ AQCI^ p Nn @ QlrfPIQRKKICKaIKIGfNItNlf ' NXkINNYN@! N^[H* • - -
tXXXKX@1'": NNNI /7kX!?NNNK ►"KNKXXN @/ QCK ►►^NlErp @kKi!! @ ANKNE°! p !"N ►GXNIKXNIIGNS @YH^+ - -
tXXKi^1^i^Nk3e,, cie^NNN^IQt^NNNXNNXkekxkXNNKlKQNNf % lfNIQKKKNIt^tKNKNXN1^kNNNN^TN!!t'N!(N*,+
tKfEXKOGIGIGkXk1^0 lNN^4Qt^PNNNN^EXf(NKIEiSXNr6tet?f^'K19 lKNN!ll heKXIENKKIGKK p N!!B ►^Nt^l14lEH*-	 -
fNK14YKKKl4KIGQ /̂ E^BNd14 '̂ ^'Nx14N6^IGK1fX lt xNf^ffQlCfl^liKQ@!Nf/ IKKICkKXYK ►GKKNNI4NN^lx+^* • - 	 -
iXKK^E1C pnN ►G;^N ►OAeI/iNY1414NNNi4K14Nit ►GiGIEN@KN04 pNKNfflalNllfaKxXYKKaKIPN! ►GYH-----	 -
c1^N^Kc9X x ►G p ►c(+ ►^ paK p PO p IGNNNNNN p P^IC p ^^1^xNfrl4Ne^.KNtGN/PNNNNNKKN ►Iic1^KN^!/N^+^-- ---
iNKNXXXX ►CNKCQ p trXN^I:NNNNNNNNNXNAkNNC+ RN/IPNIINNIANf NX^ (IixXKKNl^^Nr?*- - - -
^XICXXXxXP; N p^ ►,^;N p<ig oaNNICaD^ ►i g01NaA @ KmNNNaNNNNQNI( XXXNNXXItIVKOCI^fo^X^ +^+^*	 -- -
(FiKNi( !tY!(X1,!'viii @ paNNI p NNQ (^140^NK ►rNNr`'NNNNNNNXItNNXMNNNNNI(NI^KlrKYH---	 -
^ p IfXXEXX p w pCl plp p l4NNIQ *;̂ DaNN1aKiX1aKK@MIiYNXXXXYl4llltflN p llrlNlKN ► +^•-----
(Xlt 3Ei^^iEXiiKaN^ p Ni^NWN10N1i11NNNKD^NNK^IYi( ►tl(^E^tliNl(YNNNNNNNNNri+^.----.- --
EfE1t3t^f1EXN01NN p (r p l4lAl r4NaNNNNN I( NNNIEItItNNiiXitXl( Nft^tNNNNNY ,r+►---
EXYNKXXXa ppSNc^ @ 04NNNN p 09 p NNMNocN3tXX!( NNO(K NNNNNNNN ►INN^r- -- -- --
IN1tXXlE!( XNk pGNNNXNIiNNkNNNI^NNXIEfi p4NNNNNNNNI4NlN1 ( XH •--
9N ►^XXX^Ex NOGNX^NXNN14N4^PNNNNDINNOIKNNNNNNI^NN!l^IKX+ ► •------
INMXXXXNNXXX ►tXXNN^t!lNMNNNNKNpXXXNNNNNNplNp*__-
f@NKNXXNXXXXXXkNNlNNNNMNNNNkkKNNNNNN@lNNN_-__-_ _- 	 _	 __
^NK!l^IKNNNNXXXNXNIt^NNIGfti.tXNl4NNNNlNI^NINhx ••--
^NNNKNr,NNNXXXNXIINlNNNXXXkNNNNMNlANXN •---	 -	 -
1lNNNND4NNNNXXNNN^NNNNXXXXNNNNNNN*'+^•------- 	 -	 - -	 - -	 --- - ----
1!l► NNKKXNNKNXNNNNNXYNNNNXNNNNNX^'*--
4NXNNHKNHKNNXNNNNXXXXXXXXNHNXr*
/lHNNKNNNfKNNNNNMNNNNNNNNNXH•--
rlNNffNNNKl^NXXNMNNNNNlANX/*••---- 	 -
?HHHHHHXXXKNHXNNNNNlNNXd•-	 -
PNKNNXXNNNNN^'NNNNlN/XI+ ► •------	 ---	 --	 -	 -	 -	 - -
4HX14HxhN11f fHXH*HX/IXH•--
INNNfNVlNX^*---*H/'«^- -

1lNX/*- • --- --- ------IXI-*--------- - -



. p^MgFI! Nk/2lfkKKIEIEKkNk/Q19NNN^(1"MN106^MDfpFDQ+'DGICpCkD"k^EIENwr^KNNlEX11N1^NNNkMN1ENNNNKIfNN^E^tlf1ENIElEIENIIIEi! ►

^XlE3flElEP4PE1fIG3^lElEXPClElAk1^DGR"K?P¢NNk1fIENXD!DEXKD^.D^papePGlEt^!+cN'XDGkMl16i9NXt^KIE^'kkNM'NM/^NklEkP+k`XJEXliK1ElE^EltIEIE^EXIEI

NKNNKKNNMMXM NNHHH) ENX XkNNC

d1E1DNNN ►^kNNKN^ElE1fNXNl^N3flENlE3ENiflEIEIEIEiEX3tIGN1^ND6N161aNNKNkNNNNNNNP^NI(Nl^fINNNIf1ExNlikIENNNI(NkNNkIfNMI

.KIEKNNNC2lEkNY^Ei61Q16ND41f1410NMNMNNI9NC^N1^lEk1^DCt^kNNNf=^+wN1^N1alENNNNNNkNNkfENNI^NkIfNNNNNk16M3kffMNNK'NNNI

gNNNNN14lENN14NNlElEND4NYlENNNMIENNKNIQi4NWk1^NNNNNNI?NNNNNNNNNNNN12N1ElE^fElflEkNNNNMNNIBNNXNMNN1tkNN1

:pNNMNNNNN IENMNNIEkftIEK14NN ft kk@a'NNN^QNN )EIQNN!^+'NNNNNNNIfNNNIENNNXlEkftkl4ftlEfEkNNNNNN164CNNNNMNNNNNMI

^^INNNNNIIltk^ElEIEIEkY^EIEIEIEIE@^rN^EX#YMNNNNNIEICNXNNNNNNNNNIEIENNItNYXI^klEkflIENNNNlEMlENkMNMNXNMNNNNNkI

'g+INNNYIEYIIlEN1E^ElEIEX@^IENM^!^IEIENNNNMNNNNifNNNNNNNNNNNYNMNlENN14lElE^EMNNIEMNNNNNNMNNMMNNNMNNNNNIEI

M^EY1EYlEYIEIfIEY1E^EYIE^ENYY^E^EYYMI t IENNNNNNNNNYIENNNNNNMN^ENNYYN3IYNYlINNNNNNNNYNIENNNNMNY^ENNNMNNN ►
I[^f1ENNYYY^? YIEIEN^ElE3ElflEYIEItY^(MIE@IEMNMkYNNwNNNNNNNNNMNYYIEiENftYMNNNNNNNMMNNNfI^ENNIEI^IENNNMNNN/"NI J

E[NN1Ei1E3EYN^E3flENlEIEIElEMNN3IlENMMMNMNMfEIENMNNNN^*^NNNNItYIt^EIElEM141ENNMI^MNNMMNNIENNNYNNIINNNMMNMM/^1 '

^NIElEif3flElEIEMNMNNi'ltfElflEN3ENNNNM^EMNCi1E^ENl(NNkNCQIENaYfIiE^IY1E1f1^NYlEIt1EMNNNMNNN^Eftl(1(NMMIiNNNNMMNNM^ENI

i^iklEfEIEIEItIENNINIEIEIENNk^EIENItNNMNN^MNkIEffNNNit^EftlEltfEfE^IEfENN1^NNNNNNNkYNN14NNNNNNNMINIfkffNl4NMNNftfEf i

IXXXIEXIt'^IPENNlNXIEIENNN X XIiaNNNNMNN^? YNNIBNNNIENIEI( F^YNNN^ENNNNNNI^I^NftNNNNNNNNIEMNNNNNNNalikltNNMI

4^XYXXXYNMMMNMNNNNX X MIEXIEXNNNNNNkNNN^EfEN14lElElEIEiEYNMNNNNPGaNNNNNNxffIEJ^NN^fNN^ ( IENNMlE3fN11N1i3E^ENNC

^3tlEiEif^t3ENaCaCENNNOGNNNN^lNIEiENN^Elfff3iNNNlEIflE^tkNif^E1GNI:NNNNNaNNNNPQNNNMaNNIEItXItIENNNNI6NNNkNNN^Eff^fM1

NItXNIQiiMNNMMI<I4N0@RNPi^E^cX3E^c^EN3t^E^EiE1Cp4^tlE3ENNN14^t^E^CNNNP41c^GaNXNNNYI^NKNNIGN^E^E^tNal(NNPaNNNN^4NpiNkNNO
#3EYiElE1E^E1E041DDfa!^^'NCgP2PQIG3E3f @@@@@ Y^EIf3E1E14^ElElElEl^3flf@YNIQNN '̂ NNMNa IENNNNNNNMNMNNNNPfXlfalflE3flEff^ENNNNNIGD

#IEIE^'XYItXNXX MDCPrNI^DaN^iaiF@^'IE^E^E3f@3EkY1f1E3ElE^EIGEEIE^EYIEN^IN^f iENNNNNNIEPGNN^E^E^INNN14N1ElElElt1E1ENNNNI^x'!4NNN013

?@1E3fX 	 II xXIm KKK IIII NNHNNXIHNNNNN VMRNKHM14N3 XXi-@XNNHHHH"XXANNX)
I4 Y dNN^NN /4NIS,^4M14F43fl419I£ ifIfI IiXIf^4NX3(]E1EIt'19QC1419P9IflEl9N IQN^4^ENNPOl4NlQl9MlE1ElENX)( )a"KY XlQlSY3

fN/GIfIEIfIEM16M3EX N X I4MNNMNkiMNYIfN14IfYi4XNNMpeNKNXM6tIEN041GNNaXiEXNMKNIfXNNNNNNNNNNP4i4XXNNNXNNNNMIOND

^NI(XXiEDCNNMXXN9FNKD4pMNNNNNXXDfXXXICMX3fXNNNM3f lE^ENNNNNNI( N^EYNNNNNN^ENNNIEIEIEM^EfE1E3E^ENNNNNNaNNaNC

iN1E3EXX3iNiiiEDGK9CICC4N?4^N^0NXNNX@XXr^3E1GNXIf CG/4 p414/6NtC pIXMNMNP9XX IE XXNI4NNMNNNXXXXYNX3EXIENNIENNNNNNNNy

ixIcuINNNKXNP4N3( I(IfNMM14N14MNXXXXXDFMNMWNKIID(MXNYNNNMMaNI : *IiXXIINXXI NIXXIfXXXXNNMM/4NMNNNMD

M3fX14WI4MDCMXN3E IE1^ND4C<D4MMNMNC^XXIfI( p4 p4MKWM^iMD7ND4WWNNMNXI^^^MINN MINN 11NNXIEIENNNMMXXIENNNNND4DCHMNp

#I£ICIiYXaNNWiIEXXXMN1^iNNN3ENNNNNNNNIEXNIEIEI^NNK/:lfXD4NNNNKNNDCIEIE3ffEiENNN/^IEIEfENNNMIEIEIEIE3ENNNNNNNFCiiN3E
#XIEIEXIEWMaMD^Xn IEDGDCNiEDGDG'^3Ea^DGND4NI(XPQ3iDCDCD^: q aPl ^NkD^DVNNNNDf paNc^NP4ii^i3i1CD4Na p'! NICIENNNNNNNNNNNNoQNDDIE^ «-

4XIt3:aaKM^4a^Q^r + IED4NX^ IENX^IEI; CiNC:f+C4WC<XD4xWMF.aY^XPiDGtCPCOCDCOCNND4DCDCD4 p,DG^iXIE^9DCN3E p'JOQP4NNP0ND4DC0404G0ND4P0^ *.-
iXXXXVMNKX+-kMWM WD4XMXXXXHkP4WKP4XXWXWKH tMCtDQNMNMMNMMXXNMNNI ( NNXIfxNNXXNNNNWMNMFH+
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Fig.11 The Difference of the Printed Shore-lines between Band 4 and Band 7
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