w3k EsH B B 5 B B Vol. 23, No. 5

1992 & 9 A OCEANOLOGIA ET LIMNOLOGIA SINICA Sept., 1992

BRI BRI F 0 KBRS

ABE FYR ORIE

(BRBHERE—BEWRR, B8 266003)

B R —A S R B AR A R, AR BRI EERRE & EH1. &
AL % FEIREA KKER RS, e A REE 2R, EEBRY &
SHEERRHRT RAEROARGR R, ELE—BERyEERBAX 555
R, YT R BRI S AT i, RS ARE TS, HERMN
RE MR f R, R PRS BN B SHAGRPIGEE S ik, RS TASN
AR,

— DL 2 4 5 i

1. PFS #iyE%x

S HSCEREY), 3RS TR (1983—1988 4F) #ATHIRMMALZES K, BASERE
ABIWTF: ‘ : ‘

wX= {?\?1,;?2, e 9§m} %ﬁﬁ%ﬁ@ﬁ&x%,ﬁ-th X = (xa‘uxiza M 'xin)T €R" (i <
m), T aq(i < myj < n) HRERENRBRAEERCHT HERL, 185 i<m, £R
i=1,2, 0 ,mo UTFIRE i<n, 1<k %%A),

(1) ARERERTRELRMGE 4

_ _ =5 . .
a,-==y,-/iz=;y,-, z,-,'==-——L;;—2’-, xi=z; X a; (<m,j<n)

XE ¥i,0; SEI%E | TR EEERE Y 2,

(2) AR hOBREGE & REEER TN Anin < & < Koo (— Bk =
2, ]{max <m-— l)o

(3) BaEMERS  EAMBRIY 4= (W)nxx € My, BIHERRRRIL R
BRI W & = 107 ¥R E.

@ HERRRL 4 5= 3 F/ 3 W (<D Re—2, T

R h BB B RP R - L
(5) BB Fuzzy X4 HITER R AR Fuzzy XD 4 BEEK
' 4* ”' (ﬂ?;)mxk9
Hr
* R RS AR,
BRAN: 19143 208,




561 ® % 5 @ @ ' 23 %

& /01
wh=1 /3 (ST = G TG, (< mar <
(6) FREER & luli—all <s, (<mr<h), W uf WHFK. &
MEE S, F uf B o, HEESWI—6, BH |uf —ul™| <e Hiko RF
e = 107 BAME; | 9 RUH
(7) BB ARR B St Six B Fuzzy KIEMAEKS Fuzay XK
5150 R EAD:
ke = z S T, St — z Zu,) (% — ) — 5"

=1 i=}

VI‘%: S3rsSwr E’]ﬂ& Fuzzy %%VHZBX
F-PFS =T, (S5p)(m — R)/T (Svr)(k — 1)

YRk + 1,00 R < Rpar, WERERZPER 2, BAETIT,LAEK F-PFS EFTR AL
Y Roax TEXREED KMo

(8) WEFELH.L FMAGEERAXKHFIBERNREFO:

vi= v X Zh 4 5y (< hsj <)

2. W5EEHE

BB RS ROBRESRN L, FRAREESX v 5 w,(wék) 1753
B R T R T B SRR AR

B wiwi FREHARBDAIN b <k, &

2y By
w; = U dias wi= dip
a=1 B=1
SRR R IR A5 6
F‘Q,’(EP) = \/ ﬂé,’a(ip)7 l‘wj(ip) = I‘éie(;p)
I<o<a, 1<B<B

(1) L-T5iEE (Hamming W3R )
M (wirwi) = 1 — 7;- S | uw,(5,) — pwi(E,)]

(2) W
1

M Wi i) = 1 -
Wi wi) mln <1+%

> . i ’F’i’i(ip)—”wf(ip)l

In <1 + P}:}: |, (%,)—pw;(%,) I)

ZUERSWR
FIRBIRHHE P,0s,Ca0,Mn0,Fe;0,,CaCO;s, HHFRMER (N EEFlks
RA AR, 5 RS BER B F-PFS BXEFTRBIN koo (EXHRESEH(EL



5 8 XIWE%E: BRIy HRILE SR 563

MUK SR P& IEIRARHERE (& Do
1 K& AR S AR BRBAIEILS 38°0—40°30° Wﬁ‘%% 120° PL
Eﬁf%%@ﬁ%ﬂ(%ﬁﬂmﬂéﬂo B5UHE 118° 119° 120° 121° 122° B
MgO &E<? X 1072 Rl Fe,0,<3 X 1072 N RRE
RESHEERYESY, XFIHERSE 47
Bt i BRAr BRI R B B B AR, X ’
ERBBEAKKILIGLABREL LS
B2 M RIMEERNFEARASE, EEMRE
WY, A AR, WHERASE, KPR T
SR ANXEEASERATNES
&R R EEEE , K358, ZI K AR

40°F

11-2
EKe BLUBOSIAR, T RKEH :80 11154
B KRB B R fiE > 30cm/s, B e
MY B R B EEIK 100em/s, {5 —BE# R v/ 7
ERRTRE . S, AR, A -

PKHEMET, ABTRBA, RHIREY g sermwecmmrsax
,(} @?%{ﬂ{@ir)\{ﬁ NEFRIEBRR Fig. 1 ‘Geochemical divisions of surface
k%ﬁ*ﬂﬁféﬁﬁ@ﬁﬁ*ﬁ%t&ﬂﬁﬁu sediments collected from the Bohai Sea
&ﬁﬁ#ﬁﬁgo*ﬂﬁ%%ﬁﬂ%iﬁ%ﬁﬂ5 FAERR (FSr/Fei* LLERHN 1.35,
EARPEEE, FRELESES D), E—XRoftswEaRER BRI IX,
CaCO; SERMEMMEREZ: —RBAZXFHALGHEH CaCO; B0, ki F FKITH
BT & CaCOs 24 1.38 X 1072, Fodh A = £y PRI A BB (R T4 PR — % CaCO,
ESNEFRABYREW/DN. REBERFNESRERNESREAS HEE, BBER,
ﬂ»ﬁii‘%ﬂﬂ%ﬁ%ﬂﬂ%ﬂmKIE%?&%%DEW’E%Sﬁ\i&ﬁﬁﬂﬁﬂ‘?ﬁ?ﬁﬁlﬁﬁ'ﬂﬂﬁﬁo Eik, KahH
BAGTRYEA , R ERTUR S & BRI EERHA,

B1 AT RYMBEEN Kb S BRI TN

Tab. 1 Characteristic values of each indicator in geochemical divisions of surface sediments
collected from the Bohai Sea

. ' ' il :
RERS 1 11
-1 1-2
P,0, 0.12 0.15 0.16 0.16
MnO 0.07 0.09 0.10 0.10
Ca0 0.84 2.85 4.15 0.96
MgO 1.48 2.20 3.08 2.49
Fe,0, 3.44 3.85 5.29 5.30
CaCo, 3.32 8.84 13.08 4.37
Org. 0.65 0.64 0.82 1.12
Nt 0.03 0.03 0.05 0.06
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Tab. 2 Propinquities between geochemical divisions of surface sediments
collected from the Bohai Sea

I

11-1 1i-2
I 1.00/1.00 0.86/0.49 0.87/0.50 0.86/0.48
I-1 0.860/0.49@ 1.00/1.00 0.95/0.76 0.92/0.68
11-2 0.87/0.50 0.95/0.76 1.00/1.00 0.92/0.68
1 0.86/0.48 0.92/0.68 0.92/0.68 1.00/1.00
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Tab. 3 Contents of each chemical compositions in different geochemical divisions

1

PR I(n = 35)® I-1(n = 14) -2 (n = 9) I (n = 22)
EE ¥ R E¥E L E FHE FRE SEHE
P,0; [0.068—0.273| 0.124 | 0.106—0.173 | 0.142 | 0.104--0.208 | 0.165 | 0.094—0.237 | 0.155
MnO  [0.034—0.237] 0.073 | 0.061—0.152 | 0.082 | 0.081—0.120 | 1.00 | 0.061—0.149 ?'837
CaO | 0.33-2.30 | 0.86 | 2.30—3.82 | 2.95 3.39—5.70 | 4.23 | 0.35-1.96 | 1.02
MgO | 0.80—1.89 | 1.47 1.84—2.08 | 2.29 2.87—3.54 | 3.15 | 1.89-3.30 | 2.51
Fe,0, |2.21—4.13 | 3.42 3.47—-5.22 | 4.06 4.82-6.28 | 5.36 | 4.44--6.26 | 5.28
CaCO, | 1.67—5.48 | 3.35 7.10—10.60 | 9.15 | 11.31—15.85 | 13.37 | 3.27—7.39 | 4.55
Orgs | 0.31—1.14 | 0.64 0.32—1.80 | 0.77 0.44—1.24 | 0.83 | 0.57—1.70 | 1.11
Nt 0.014--0.046| 0.033 | 0.015—0.071 | 0.039 | 0.038—-0.067 | 0.051 | 0.016—0.091 | 0.061
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FUZZY ANALYSIS OF GEOCHEMICAL DIVISIONS IN
SEDIMENTS COLLECTED FROM THE BOHAI SEA

Liu Binchang, Lu Zhongfa and Zhang Shoufa
(First Instituze of Oceenography, SOA, Qingdaoo 266003)

ABSTRACT

The PFS-fuzzy clustering and model pressing methods were used for geochemical divisions
and analysis of surface sediments collected from the Bohai Sea. Comparison of the obtained ch-
aracteristic values in three large geochemical regions with actual statisticil data showing that
they are almost identical proved that fuzzy mathematics is a useful method for quantitative stu-
dies of polybasic sediment bodies. :



