ISSN 0256-1492 W RS 5 U4 R 9405 55 1Y)
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.40, No.1

DOI: 10.16562/j.cnki.0256-1492.2018100802

ETHNE SN PILEBREE LA NAE
RPN A— A8 F X A

XEF RE, REAY, ZFER?, BK
1. o [ JB R 27 i 7K SC b J5 B 5% 1l TR 5 T, £7 5% E 050061

2. b E B R (b st) TARREAR % B, bt 100083

3. B R A (R0 ) HUER B 242 B, 1T 430074

WE:VNGFRRREEG 22 ANARRIG T RARDGEEHIE AR F, A RAREAEBRELE (APREF X)) #/4R
Ko, 5t 5 St BULARIR BT R 09 AR F IR R o A W R AT AT, 3RO T A TR AR A AR AR 0 AT AR R R & ok
FERBRERBRAN P REAGTHAEARGERERFARIREG LS, ERAN. AAEEHELL RS E MR REH
BEHAEMTHRGABRYRA — X, LR TBRDAEREF A /‘é’]w%ﬂzﬁﬁﬁomﬁ)’r?ﬁa‘%aaéﬁ%ﬁ%‘hbﬁﬁﬁai 2w 2%, X)
SA R FEINA—RBRRBETH A SO TR, B RELERZIAGSAEE kAL 11 ALt —F ot haa
Wk, FE S AR AR AL T W XA AT, R R 3B A :%Ma A EREF A4S IR REBMA, AP, 0B HS
WS AR IRBE YR AR L TR AR ARIRBE Y R AR E A AR, BB A A HEAR S R AR T R AR T
R E R 5 R Ay bRy Y LB EY  n B AL, SR AL A R AN S SR, 2 5% A, AMEREHEHLE
TARBRIRBL I St R o RS R A0 H T &,

KEI: G E A i &K AR AR 35 IR £ S0k AR ERIE; R B O F R K

FE YA S:P512.2 XRKFRIRES: A

Application of the affinity propagation clustering algorithm based on grain-size distribution curve to

discrimination of sedimentary environment——A case study in Baiyangdian area
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Abstract: In the paper, 22 sedimentary sections are selected from the Baiyangdian region as research carriers. The affinity propagation (AP)
clustering algorithm is adopted to cluster the similar grain size distribution of sediment into clusters. The results are then compared with the
characteristics of grain size distribution which are known in typical sedimentary environments. The grain size distribution patterns in different
sedimentary environments in Baiyangdian area are concluded and the feasibility of application of the affinity propagation clustering algorithm
based on sediment grain characteristics to environmental interpretation discussed. The results suggests that the AP clustering algorithm can
gather the sediments formed under the same or similar dynamical conditions into groups, and dig out the sedimentary dynamical information
contained in the grain size data; The distribution curves of grain size for all samples are subdivided into 11 clusters. Considering the change in
dynamic conditions in the same sedimentary environment, the 11 cluster curves are further categorized into 4 sets of curves, which could be
compared with the grain size curves from known environment. 4 sedimentary facies i.e. the lacustrine-swamp facies, lacustrine facies, fluvial
facies and alluvial facies are recognized. Among them, in terms of sedimentary dynamics, the lacustrine-swamp facies are similar with the
central lake facies, while the lake shore facies similar with alluvial flat facies. The lacustrine-swamp facies and central lake facies are mainly
composed of fine silty sand, whereas the lake shore facies and alluvial flat facies composed of coarse silt. River bed facies consist of sand or

coarse sand. The contents of coarse silt, medium sand and coarse sand are similar in the flooding deposits, characterized by multi-peak curves.
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The performance proves that the AP clustering algorithm can provide a new mean for inversion and zonation of sedimentary environment

conditions.
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Fig.7 Comparison of frequency distribution curves of typical sedimentary facies and representative sediments in each cluster
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Table 3 The size composition and size parameters of representative samples in each cluster
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Table 4 Sediment samples with differences in the process of sedimentary environment identification
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Fig.8 Sediment samples with differences in sedimentary environment identification
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