Bi1s54k E3 8 B HE 5 # B vol. 15, No. 3

1984 5 5 A OCEANOLOGIA ET LIMNOLOGIA SINICA May, 1984

P M %ttt 5 ) i ok ) SR L B A9
$HB HETK

(hER ZEE R

AR PS101 BFERLEARGN BMNEE CCT @ BFEKE BET TR
BREEERTESE, DHRET 13K, 9 KK 8 RPHRBEHEE EHREV,HRE
W EE RO R, SRATENRME > RERNIEEE 2258 (Non-Supervised
learning) BRI

HAVRGE S R E RN BMNEER RS ERT THRERNE, R BN
AT O KSR R Bl 40 SR Bl M B RSB A, MR E R RIE T RIE. HH, BitE
PUERIRBL A TH SRR G MR E o, X H B 5 L L3,

—. SRR RE S R 4 2

1. [RIRAADIR H

HHERRK, REAN M EEFA RS HXENEL D E RGBTk, XBERL0E
BERF(ERER), AR W53 T4 CCT #iF, Bl HRx BEAWEE, KEER
EE AR ERN B iR AL B R T E SR E B B3R T E B EiE,
PAR KRS 8 PR30 R, T — TR B B 5T 1R

2. HERBR

ERBESRSER-FHLNELSENEEFE: BEIITENEDHRIER, R
RTINS R, MERABIMNE. DB BAE IR EHR NN BER, %’!ﬂ:—*/‘#ﬁi
WEFI, HRZEHFIF ARSI BERET, &, RWBEREIN, HIHESRERN
ko

3. HABERFER

CCT

&$E§ <ﬂ?%ﬁﬂ§%> <1+§§§>,__, iﬁ{ﬁﬁqﬂlb > Qi‘é}{é

@ —
< e >‘*(‘$ﬂ:)
/ S

* hEBFEREEFEWRFTAEIRREGSE 961 5,
AXRUREHEBABZRSVE THUREERHEBN A UMEA N —TIR KRR, REMRKR KRR
BHRSTRRN. Rt asFrREEE 10 RERFERKGE EXERSRERRGELE;, 2R %
FRASHTREN . AR KILASLE. ALERGRCHR . BEZ LR EPARISEEN, ¥
lbh_‘#&ig#o
WIREM: 198242 A2 R,



252 ® OB L5 M 15 %

ZL BONENE COT mait{z By EISHM
AXKBEMNEIE CCT MRS CT 129'35(512X512, 1976.11.28.9:45'30"),
B RN T R R U 3 R R EERE 9 B)RT & 1k,
F1 BMEE CCT ¥rBRELEHIEBER

KA ¥ OB W A | gk BB (n?) | EAH%)
1 32.42 53.28 43.98 12,794 56,600,656 4.88
2 4.93 36.88 34.51 17,811 78,795,864 6.79
3 0.73 35.53 42.79 12,537 55,463,688 4.78
4 5.63 46.75 43.10 7109 31,450,216 2.71
5 0.35 25.12 32.13 25,378 112,272,272 9.68
6 0.31 28.33 37.21 16,185 71,602,440 6.18
7 38.40 51.86 38.52 14,502 64,156,848 5.53
8 56.4% 65.78 47.84 20,657 91,386,568 7.88
9 25.72 43.96 35.14 9031 39,953,144 3.45

=L R R E

B CCT @Y &t B R F KR E BT Ew. 2URILHZE SRR,
REZ MR tH e B BB O B I o TR, SN T WA IRIHE R Bk B T R0 e BT 98, ®]
DABR G 5w SRR T BB

WWARE S RERBNEEE, ERARNEERREKRENX, HTEHEYZK
M AXHE TR ETS FEIAE, RE T et M. Hik, MEMEKRE CCT
BB FE RO ENEZ R > RER R E DA, BFEREEHEAER T
ST ELBRE , BUAS T ARE AR AU AR PR AR

ATAER BB CCT MR H#TIERE 4 RNER, DHRGT 13 kM
O RBEERSBERHAGRLMBERSEH I, AIXX o BEREH#T TEAME R,
IR, B B N Il (] B K MR T T IR 0 45 RGBT s REA RO LXKNE
REMER(EBODTE). T, BXIELEE 3R HEREH 9 RIWE BRI
T Hik.

RIBETS 101 RELEAPBMEIE CCT #F HFE R, B FTERE 4 RHT RGN 13
%, 9 BERE (P la, b) RIEESR 8 RERE (R)T22), HEAHRXIHWIAAR
ko3 BUmBIH 13 28, 9 870 8 b (B 1, 2, 3) RIHBHA S,

M 132,985 8 REZERHLMRWFRMN L TER, LAWNMSRTETES
BT RN, S T HRA & KB FN —Bk, RFRAGRIERSTE L
WHRES LB OMAL THXFEE o KMRAGETHE,

L Rl 5K A ERINE ORISR L —NBRLRIDERX 2
A EZAMINBG LIRS, A BHANERTR ERER S HEAKLIE, Hiik
AWHERE,FE NE-SW WERAREHEE BB, R T IIHESEBER, HiF
BEIG NE-SW [ (B 4)o XWEEZHE, \LIBREN, FIRE/Mm &, 5 XLk



3 3 ERGE EERE: BONEHERNERERIE#IE 253

%
B RURAR A, 1 S B AR A A TR A B R R 0 A B I O B R D B TR
o

2. Mpp-RERE S
BT RS R . B ——7 —
PRELCDTE, PHRARAE — / P
Foklizes, CapRE(LE 4, S RS
H B R R o KIETT e
BRI S RN IR
KEHE SR, HBET
BB SRR, R T » o
KT B BN B R % T b= QNN
R T B AR DRI, e SNy ]

3 MBTPRE  EEdL S e A
ERYA 5 AL o S0 SR "3
BRI, LB R,
HETEA N, B |
BRI R, HE BRI 30—40 m
L F G L& = e

4 ATHE BB = B B
CEEAREEES R, hEHS
RGBSR RS EI 4 2 1, [T R0 [l =
ERREFEHHEN. RERS T
R ERE, "RtEmE R EgiE BB 2508 ) RERE

5 O LR B 2. 3R R 3. BREER; 4. 8
: \ HEH S ATHE; 6. WOMPKkE; 7. M LS
S MEWER  EEEE  simmmrm: o-LAFRE; 9-2. KFEl 10. HHEE

R s, S ST A e e 5 LLKFREES 12K Fabimau; 13 NEE.
Wt HRENERWRD M IEBAI TG BERME T DB, TR H5 7 76 5 55 5 K0
WS R. _

6. HEHETE  AMEEAOENINE, MK BB . BT, ER kAL
FIOSBRAE, BRER 52, bR ATRFNE S RIE 101 RAE AR E T3
(befE# KL ik el RIS S KE), RN ER W YR BERR—H, &
Frib RE 2 Wi B R, 5 T 3R v ST S B R R R, WLy 2 % 3
o WA 2 sk O MR MR R, TT 43 6, 68 R 6 24, i, il (6)
FMy b VR M, W T A M VR AR, R BE TR 30—50 em, W B OK ANEIARE th
(6%) BB IR B B0 , W THT L b 5 v B R T BRIV, DR 0K T » 0 BOR VR FR A 5
S (67) B BRI e, BRIB BIK 50 em DL b, FRODIE KK I o 3 5 B U IS 18 BR T
AR R, AR T 2 = o I T IR PEIUME P 2T D 10 1 B WA BRI, [LRE
53 B (BT L35 TR




i

B [ 3 BB B ERe
:
: B s [T BXJo0 [ 2

B2 RREIE CCT iy i
K%M BIEERE 2 289 2O MR % E
CRLLVEBRS 2. M-wnREERK; 3. MWMEERER; 40 ATHHE; 5. mARWLER; 6. HEWTH;
7. WoOsgokE; 8-1. KT®&EE; 8-2. KTPHH; 9-1. KT 9-2. MR,

o AT B Bl () e

B 3 BMEE CCT gamy By
BRERERELLRCS OB REFR
Lo g EBIR; 2. #p-shREERER; 3. ATHHE; 4. BE# LS, 5-1. ST H8;
5-2. EOAMBKE; 6-1. KTF&M; 6-2. ATFWI; 7. BHrRIE; 8. KT



3 3 ERBVEEE: BRMNERREEREARBREF 255

5 B R R O X E B (R A 2b RE 5)o KR DM M HE S X,
BT AT — 8oy 3 & i, 58 aTeosineg LRk R sl T S k—

ASERIEIA, Heh#iar TN H
Eito ERWM— B E RIS HR
HHEE G ER, EEUERIRE, E
&, EBREFEREEERITENET
ERIRA N E R, IRE T REBRIRE.

7. @ 0kpKKE  RENAIE,
KR AED, FREKEABRKRBERE
FERE DK T, HEARMERZERMK,
MR SCRT RO O MoK T, EEIBHE
KWK TR O NI B ¥ 8 T K o
AR s K EREHE K E H A R K
et TR TR m, £ RE L
TR+ EW.

8. K TFTiZMEXTIM  KTE&#
SRR T ERIMY, EESHEK
B 5 m DL, M3, BRUK T SEE. K
TS AAEBNERIHE R O KB ITR
W, A LIL AR DA, FHA
ERIDEREB IR, ZRRAKEE
B HRIRFEE R, BREDMB KRR Do
KT R T RMERI R, LTizEsE
KDL, HENBRT &, 7K
Xo -

9. KT#IEEM R LRIE LXK
THRE TS . HTEOEH PR
PVEF, B E TR A O AL 2K T Rk
MR A EEBANRNALTES X
BRI OE, B —RE L mREKE, Rk

K. MR la B I, ZKEEK

5
¥ F+ ++ F + -+
l “+ -+
rr+ + +‘+ + £
b

N
r3(2)* 12(2)

+
4
o

32

B4 BMNERLh sk
Q BWF; Kow HER LERMBAEPIE); K
BEATHELA (KURER); 1! hFREEEK
FE;. AH SIBERERE; () ERNEE;
32 BRIER A (D° HEARE; (2
- ERERE; () MR . '

W2 g

&I, WEEIE 20 RAE, KE/NT 10m, T B NS 8, ZKE L T R EE BiiE

HHIX o
.

=k fiﬁii

L M TR ERE R B AR AR, 8D R R S e A A E
Ko RAZWBLIBNBRES, HBHTHETFLEOEFRRFE RGOS A% T
FERAIE SR BRI EE RS AN ERE R, MHRR A HEE NS,



256 ® #05 ¥ M 15 %

P
P
\
[anl ~
~CH 2 A== \
A" iy S =
g g/L L —
- 5@ g ﬁ
\\‘R\;z_f.\__ —
& D = — =
t f W e fr —
S\ e —r
- =
H Bl e e e — ,J.H
J H ¥1L_ _":‘, g
ol &= A~
iy
= X
RRREN :é’/_r:‘:‘
— el g
i (:\:?— 2%
<t R
A =

AT M WHEE BRE BRI ER
Bl 5 BN F O XA 4

&Y A e E TR, AT B SR

2. B ESREHRIRAMARLL D RE, NERESTZTENOEBERS, #
RIEHW, BR DU WEHLEF . (EHBEERBRRT A UIAXOERERE, ik, 5%
LHESEH, RARFREENLERMA. HELZ T, BREDFXFMFEEESIRFE, B
TR B ANMEe —J7 AT KK SR 2RI TR R, 4555 B S b BRI I 4l 53
—J5 1, ERE TR A, AV TIEA R, N S ERRE RS B FREET
—BLET AR, IR W AR NS E UM R LA EE,

3. HEBNEIE CCT M BFERAIMAENERIRAWE R &R, HENRELE
ML SFIL T TRERNEE, ST ELHBENBEARHEFNER, HPERK
MRATERERRAER IR RO EEF B B AR T HREE SHE, N E R
XMIAEF B

4 BRAGERIMENE &RE, S0 T RUHHSENNEBERSE ST, XK
DUt HAIFIH Mo 3 W AR AL TR O, i B X R SR S (M s e 5B 5 B FFBE T 9 i
Bo MNERHBHMERE, MREHREARIT R BRMNE RS ST LR AL
A RS SK A FHE R R L TR IR, SR AL T A B B ko

2 % X W
[1] BREZAEELE), 1978, SHELRNSR. BERHRL, 10-50 7T,

[2] Swain, P. H. and S. M. Davis, 1978. Remote Sensing: The Quantitative Approach. McGraw-Hill
International Book Company, pp. 136—185.



3 3 TR HEME: BN R R A R v 257

COMPUTER-AID INTERPRETATION OF REMOTE SENSING
IMAGE OF THE GEOMORPHOLOGY OF JIAOZHOU BAY*

Li Chengzhi and Huang Baoting

(Institute of Oceanology, Academia Sinica, Qingdao)

ABSTRACT

An encouraging progress from qualitative description towards quantitative investigation
and from the qualitative visual interpretation of remote sensing imagery into the quantitative
recognition by computer have been made by the authors in the study of the geomorphology
of the Jiaozhou Bay.

(1) Using the 101 gigantic processing system the present study has made non-supetvi-
sed and supervised quantitative classification of the information on the CCT tape of the Jiao-
zhou Bay and obtained three classification systems: 13, 9 and 8 kinds of geomorphological
classes, resulting in satisfactory interpretation of geomorphological characteristics and its
classification of the coast belt at the Jiaozhou Bay. The field check has shown that non-su-
pervised and supervised classification are reliable quantitative methods.

(2) This paper puts the emphasis on the system of 9 classes obtained by non-supet-
vised classification in order to extend this method to geomorphological reseatch of interti-
dal belt and beach along sea coast and estuary.

Having processed the information on CCT tape of the Jiaozhou Bay by 101 system’s,
we have gotten the coloured pictures of each system non-supervised and supervised classifi-
cation for the Jiaozhou Bay (see pictures 1, 2, 3) and listed the data of 9 classes system of
non-supervised classification in table 1.

(3) According to different pictures and data of non-supetrvised and supervised classi-
fication on the photo of the Jiaozhou Bay, we have drawn the cotresponding maps of geo-
morphological interpretation (see the pictures 1, 2, 3) and have calculated the areas and the
percentage of 9 classes of non-supervised classification (see table 2).

The above-mentioned maps of geomorphological interpretation and table show that the
Jiaozhou Bay can be devided the following geomorphological classes: (1) low mountains,
hills; (2) denudational-alluvial plain; (3) denudational plain; (4) man-made salt pan; (5)
supratidal zone; (6) subtidal zone; (7) freshened water tongue; (8) subfluvial shoal and sub-
fluvial sand bank; (9) subfluvial slope and scouring trough of tidal current. The detailed
description of each class is being included in this paper, in which the wide intertidal belt in
the estuary of the Dagu River is being subdivided into 4—5 zones.

Comparison of the results of geomorphological interpretation with field investigation
indicates that the geomorphological classification of the Jiaozhou Bay is entirely sound. This
paper further suggests new viewpoints on zonation of intertidal belt and geomorphological
division of shallow area, and provides a scientific basis for the synthetical exploitation of
the Jiaozhou Bay.

* (ontribution No. 964 from the Institute of Oceanology, Academia Sinica.
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