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Abstract; To overcome the shortcomings of the marine ecological indexes comprehensive assessment methods used today, an
improved projection pursuit ( PP) model based on an adaptive ant colony algorithm was presented. The improved ant colony
algorithm was employed to realize the projection pursuit. And the values of the evaluation index were synthesized into an
one-demension projection value which was used to finish the assessment. Engineering practice shows that the method can
realize the assessment simply, objectively and feasibly. This work has significance for the marine ecological indexes

comprehensive assessment.
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15 B i B B PO D7 35 S S SR, SR DB A AR R SRR AR o [R5 B 3t 4 D7 SR )
ZYEFM IR e B — e P IR AR X — SRR BT SR > o E4EoR , B AP2R354 AR
B RAEIRHR I BT A 2 N T 22 0 2% L e A 2 | B R s M 98 00 S5 7 I B X 2R 5 AR B T AR AR
A2 (B TS EEIR B A TN I MR SR & Ha A 1 B 40 AR R R AR A B o , S B
A R BT 2R F & ST 2 9 05 Y5 A S IR A By ALk B vy 4 A O R B o

NI, A 305 A HHFFREA A B 15 n 200E B #4505 T8 (projection pursuit,, PP) A5 7 AU WU 33 vk
BEAT T R , B FASE BRI, %07 B A N T/ AR SR, B — M ER R SR S M T 5
1 BRIERERET

Dy —Fh A7 A0 Ak B IE 25 155 48 BE B9 B 4E 20 # 7 ¥k, B F-BR¥E (projection pursuit. PP) S5 72 H
Friedman - 1974 4E42 t i — T BUBGR ST ik HOBE A AR AR AT SEALEAR , 107 4 e (e
RRAEIEIESEIR) , B BRLE (1 ~ 3 48) 7= [E] b, @ MU BUR A hr iR B, 4Rt BB S i s 4R R 45
M EAFAE AL 1) B, 7E R 4EZS ()b X BAREE M AT AT, LA BIBT S R A R e X 1 H A9

LRETVEM RS BURIEAERL.  TIEM 8RN 2, SRR 4E 25 1] b 50 R B 4 25 18] b i e R O
6], TSNS LG T E RN 2 S B L X, T PP 7 ik B e IR AL . PP SORB—FH
B A IR B AR R TR AT O 2 R BE T i A B AR etk IR IE S R 4E R . B0 T ER A
TEIE MR AR PR O () BEBAR AT FRBE TR R PO FRBE A3 T 508 S TR E S RIS R 7
2 ETYUHBEIEFENEFESHESSITMERE

BRI A4 SR VG P g B 350 0 BT I - EXL 3R /A 24 (OSPAR) A AR 38 4 1™ | g v R 38 W IO AN 7 Tl 3 B 0
3ANZHMERNE SO IR AN R (K, IR R IR) MR BRI NG R AR
AR B N T8 Bl 1 TP A ) T BB 2 X M B 05 o 8™ A R ) ) R R B 5 2S5 3l B ™ A O PR S 8 o
P LSRRGSR 5 TN R ER &5 IR MR RAEN &N TTE, B2 — M RBHZE iR ZRK .2
JRHERSRIAE . B4 2 R REME R ELEHHE , HIAF R EMEMA S TIRE R, i, AU
R TR 7 X — A B R AR 7 SR AT L1

(1) P FEAR A AL A

B IEAMERIEARSE R : (27 (1)) ,i=1~n,j=1~p) , HH 2" (i,7) B i MERS j MHEWME. n,p
SrRIAREAS AN BORSEAR R E o N THBR S IRAME R B 422 7 I 50— SRR E R AL TS B, X & 38 AR BT
H—fEAb 3

X8k g BUFEAR , R A -

8" (1) = %in (%,])
oo (1) = i (3,

x(i,j) = (1)

Xt AT T
o m (i) —x" ()
Hi]) = N T (2)
Reft, 2(i)i=1,2,0m; p= 1,2, p REIH AR SEO T s (1)) W i REA Y T
HERHE 30,0, (7.7) 0 2 (1) SRS SO AR L B AR M
(2) MBS R 3 0(a)
PP 152 7t 2 T4 AR B 4 F BB I ORI . B a=ala(1),a(2),,a(p) | Iy p BHfr
0 PP YL AT (Y p PSRRI x (i) BB a b o I AR (A -
(i):

z2(1) =

a(j)x(i,j),i =1,2,,n (3)
AH,a()j=1,2,,p IR, REAKE R,

P
=1
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ARG {2(0) ,i =1 ~n} —ZERAEI AT 028 BELRE PRI RIR 2(0) B9 4R 2 BB S R = 4E 20
FHESS A IR LR I 1 a0 BUIRIBLERAL T SRA R B FER R Q (o) HIRREIE. Q(a) LR AAF
J2 2 (i) BURUART AL DL 2 R BUY R 28, B ERRAT RERESE s SRR AT BERUT . AL, Q(a) ATERIAN -

Q(a) =S.D, (4)

A, S, RIEHOTEE , B 2 (i) WbRHEZ 5 D, NIAEERE, BIBUEME (1) KRFEE. PIEK

FIEAXHINA(S) K (6) P

Sz={2:=l[z(i)—2] n-1} (5)

D, = ii(R—rij)-I(R—rij) (6)

i=1 j=1

Rz T =(0) i =1 ~n| BOPHE R NREEE A CE R BWBUER ., + D-<R<2p". 1,

FRRAZIEBER ,ry = 12(0) —2() |5 S BRBI(R —ry) AL EReREL , 24 R=r i, BREUEH 1, 70
o,
(3) Ak Tatn R %L
PPN XS RSP S RIMERA AR S e, BOEIR R Q (o) REERF 71 o HZE1LTH
Ao NIRRT 1) SN AS ] O BAE AR , S0 T ) s R I oK T 2 8 e 4B HE S SRR 454 I B
JiTa] o BRI S S SR AR AR T8 b bR Bl K AL IRl R A i B A 1), B
Max: Q(a) =S,0, (7)

s. b ilaz(j) =1 (8)

XL a() 1j=1 ~pl A BN E IR B, FTRAAAEE L, 4 3OR AT
EEAT R AR . WOR LIRS B, TR PRI 575 (Ant Colony Optimization, ACO) , & 1991 4F iy & K| &
Dorigo. M V. Mahiezzo FI A. Colorni $& H} i) —2E5h A R SR A 246 i AL IR0 R 35 BU SR 1k o AR SR SCHR Y
BT {5 BRSO O R R R

(4) TFA

¥ PP ARAL P B AR IR R EL Q (o) SKEBCKAIEN BARREL, &R o ) FENML &, 31T PR
(3) , ALSRAGEBAERE 10 o (i) VBRI RRERF T o ) RAK(3) , TREITFMFEA R REEE
(D)o ¥ 2" (i) 52" () HEATHLEE, ZF B0 , RUIFEAS « 55 7 8im TR —2K, #% 27 (i) RE KRBV ER,
MIFPRAEA ARSI E BT HEF , T SE IR & HEA I PEA
3 MBI

N T BT E R BT A R, SR AR SCHR M AR R 3o SCHR R R R T AR S IR BT T 4R AR
TR ) BB EHE R SRR, PR 4565 K 6 NI A AL FBd 2 1

IR A 6 A, BAREAR 17T MEN T80, BB T 17 80 X UbRIR L PP &R,
RIERREASEIMERZ (1) ~ (2) #TH—b G RKRAR(3) ~ (6) , BN IR K%L, 285 ks
WSR3 (7) F(8) B4 € IR, WU SN :a = 1.5,8=4.0,p =0. 6,0 =50 (= HLIEN]
PR 15 BB B /N T2 F 0. 001, 78 B AL 71 o = (0. 10076, 0. 14587, 0. 1721, 0. 1692,
0.10786, 0.10755, 0. 1094, 0. 1215, 0.1094, 0. 1188, 0. 1133, 0. 1058, 0. 1523, 0.2090, 0. 1203, 0. 1124,
0.1672) % a " fIRA (3) R, RERW B AWK EME 27 (j) = (2. 1563,1. 9651,2. 8927,2. 8651,3. 1622,
1.2329) , LB AE, AT 45 1 0 A5 S ALV BR SRl I, R 3 N 1, 3 R ¥ sk B 22 , V5 7 v s DX BBk
FREHF , 5 LPRIE AR . PN GRS OIS TR AR S A T EOPM R G R A . R, 807 1
a” PEGER/DN, TR ERBET BRI NE A S TEN B AR, AT, B 17 SRR R R,
HEIREY IR, BRI B me 852, B Tk K & S SR RTEE WSS BRI E B Rk
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SR P G A FZ R, A, DR 5 B Yy HERL R 8 7 L S5 SE R TR P i S AR 53R
F1 REZESKRBESESTMIERE
Table 1 Comprehensive assessment of marine ecological indexes in Dalian bay
IRHIPS 27 3 47 5 5T .
o Wi TWE  IWR  PWE  SWE g
Item No. No. No. No. No. No. 6 spot
1 spot 2 spot 3 spot 4 spot S spot o o
WK AKFRIIRGE 458 B IFY) suspended matter( mg/L) 6 7 7.7 6.4 6.3 6.1
Statistic result of quality 1JHi2& petroleum(mg/L) 0.0205 0.036 0.0205 0.018 0.0095 0.0105
status of the sea water TGHLA inorganic nitrogen( mg/L) 0.4795 0.465 0. 4065 0.04685 0.195 0. 06625
TE PR LR activated phosphate(mg/L) 0.0119 0.2515 0.02515 0.01 0.0077 0.0021
148 dissolved oxygen(mg/L) 10.2 9.85 9.76 9.81 9.78 9.92
LR B salinity of sea water 31.5 31.3 31.3 31.5 31.4 31.6
TR o & Cu (pg/L) 32.1 45.7 36.2 27.8 22.6 32.3
Quality of marine Pb (ug/L) 39.5 42.1 37.1 39.8 42.5 47.8
sediment Zn (ug/L) 103.5 87.5 92.3 83 121.5 78.5
Cd (ug/L) 0.61 0.87 0.96 1.32 0.81 0.77
A WLk organic carbon(ug/L) 2400 3300 2100 2600 1700 1600
Hi4k¥) sulphide(ug/L) 874 550 969 1349 448 535
P P 2y | 5 _
TR PP RS Shannon-Weaver 246 2.24 1.9 242 2.48 1.47
Biological indexes of phytoplankton in monitoring spots
investigation RIS BT R R
in monitoring spots Shannon-Weaver indexes of zooplankton in 3.16 2.68 2.42 2.33 2.72 1.98
monitoring spots
AL M AR R AR
Shannon-Weaver indexes of zoobenthos in 0.996 1.192 2.570 3.348 3.1699 3.736
monitoring spots
EHEPSE 4
Gross quantity of bacteria in 23000 17000 14000 20000 16000 13000
monitoring spots(ind. /L)
ét%ﬁﬁ e . 0.234 0.205 0.147 0.356 0.127 0.109
Analysis result of organism samples
4 e

ARSI RA E R WEIS ML E S BMBENENZRS MR TR, XHFEIRS R R

B PEYY , T 2 — MR E T . BUA W77 EE A7 VAR5 A 50 Ah B e 4R 5 R Bk , A< 3T A

BT HE BRI R T7 8k, H RSB RIE S T 8 T B . BRI SEOIER , RO H %

RECSAEA R BAR T 00T, AR E B BA SRR, [, 80 T A9 ERTI, MRk TE5%07

ERAR. B, T AE A TP IR X S a8 TP G R R AR B, B 18R B TR D, DLE T

B S R B OR BUCL IR , 4R T HRSRI AT AT o IR FE A I A S 3R S B HC A 455 ) A [ L 1t
T BRI . PP AR R B N B D R A I BUE R F i — 2 5
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