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Sediment quality triad and its application in coastal ecosystems in recent years
WU Bin"? ,SONG Jinming" ", LI Xuegang' , YUAN Huamao',LI Ning'

1 Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract. Sediment quality triad (SQT), one of the important sediment quality assessment approaches, is defined as a
conceptual and integrated technique based on biological response. It mainly comprises three complementary levels of
evidence including sediment chemistry, laboratory sediment toxicity test and in situ benthic community structure. Each of
the three traditional levels of evidence alone can independently reflect the environment risk of the contaminant in sediment
by selecting suitable parameters. However, by combining these three levels of evidence, this approach can provide a
comprehensive assessment in a weight of evidence means, which enhances the causal-effect relationship between the
elevated chemical exposure and adverse biological effect, furthers the understanding of the ecology relevance between the
hazardous materials and pollution levels. As consequences, it provides a robust basis for costal environmental control and
remediation. Our objective is to focus on the newly advancement of SQT approach, draw experience and lessons to promote
the coastal sediment quality assessment in China. This paper reviewed the history and development of the method detailed in
2 aspects including evidence composition, data simplification and interpretation method. We further investigated techniques
to enhance the reliability of SQT evaluation and prospect for the method and application research in view of our country’s
current status of coastal sediment quality assessment. Literature analysis shows that diversifying levels of evidence and
improving data interpretation method can make evaluation result more reliable and understandable. SQT assessment can be

more transparency by formalize and standardize the current interpretive tools, for instance, the tabular decision matrices.
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The SQT has been intensively used in the North America and frequently adopted as environmental management tools in
European countries especially the Spain. It is one of the most applicable comprehensive assessment methods that the SQT
intends to evaluate the adverse effect caused by chemical stressor in mediums like sediment. However, it should further

develop to resolve and enhance the reliability, transparency of evaluation.

Key Words: sediment quality triad; integrated approach; sediment quality assessment; sediment
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R SR — B ] N, SQT MIFREE TR I W F0R 2 24T X & G 1A 2 5 A W w AR PR 2 I

F1 MBRYREBTFM“=TE"HRS AR (2007—2011 4F)
Table 1 Research and application of SQT (2007—2011)

RO =R I WiaeS Foeh T X3, SCHR SR
Medium Integration method Level of evidence Location Reference
TEIURY) ZIugii BtA C-T-B+BM PEPEA Algeciras 75 [50]
Marine sediment HEAIE TR E C-T-B+BM VU B e R I [31]
EAT: N C-T-B+BM 2% Gdansk 7% [51]
Ziugit YA C-T-B+Bi PYBESF Galician Y [52]
FIRTHE PR AL C-T-B F[E Chesapeake 75 [32]
oK) ESTna C-T-B 215 Ellison Creek 7K % [53]
Freshwater sediment BT C-T-B S Chipola 77 [54]
LGt J8E C-T-B [ Davis Creek i [55]
ZIegiit 5 C-T-B+TIEs Z[E Anacostia 7 [56]
ZIugEit FRH C-T-B [ Fulda ,Lahn ji42 7K X [57]
] R EST: e =i C-T-B [ Passaic ] [ [29]
Estuarine sediment E v wa C-T+BM+Hi PEIEAF Guadalquivir 1] 11 [12]
+ 3 Soil ZAREDRE T 55 C-T-B B RAF Acna di Cengio [28]

C-T-B RRFEALGN 3 N0, i BRI AL (chemistry ) , FEPEII (toxicity ) DA S RATAE W1 RETE 2544 ( benthos ) ; BM Bi Hi \ TIEs W] 4351 &
iﬁ{tﬁﬂi%ﬁij{( biomagnification ) CEYIFREY) (biomarker) \éﬂgﬂﬁfﬂi’( histopathology ) FIER T % E VA (toxicity identification evaluations)

2 BE5RZE

DI 30a B &% DU Y B PR« = J0ik” B4 nlh H BT b 2 MEEG TR ik, B B4
I FH T A BRAS ] i DX (R JROK T A5 A 28 R GV - S 2R R A I, MIETCHI L % kB a R
Jr R AT /D 14 BRI, JUHR: TIEs  ZH VR BESF BN A8 A ER i) 1 45 A D7 i 7 A0 2R DM LA S
735075 ) -A500E 8 PR DG R D T B AR B G s R BRI R T IR ARG b HRTC &R BRI T A 1 2l
T5 i AR CR R MR Geit ot FEEK BPY 5 4 FhEE Tk SRR BPY BRI S8R DL S AE Al M £
TCEEIH AT A4S SQT T £ RBAEAE IX SR BE b X6 KRUEE I P A OB W kA 7 VA DA, T A4S Bl 25 B R 55CH
PRI B T Ak T i it — 2D AR T R A A ED 55 Ak W 2 T A AR RER IR BT Y OCTE . S, SQT BRI T
DUV P AN 2 1 | i T ORI PEA 0 R A A TTORRU T G R B D DR AT e KRR BN
UURY Y R -Ab 2= AR bR S5 R O R AR ST R R B T VAN 25 SR i A A e

R SQT TEfF BNER G e M A AR B 3R A LR BRI E A WA — R
FEALHE (1) TR EE R A FRZE DU EEE UL R A A 5 S8, IR RE S K N ) W 55 58 i (2) A=
YIARy 12:  FLE AL ALl , il iRk 25 A T HeMEAS I 5 (3) TR FR A 2, KA B i 3 vk ad
BAEY  FHEGH L IR, X ek 2 o v e i, e 45 R — e f i 12 EMAE R
AN

TR A« =ik ™ W b2 AR RS AR, R R A T LR F R K H 22 4R
3L ] e Ji | [ o 2 3R ELI I DUBUI 8 5 DA SR TR JC R, N B S s iR A 5 SERIE 9 314
T iR E G SQT, & S PPN &5 R I ER M  FRARPE A i B 1 52 2k, Rk, iz A 3R I AN I o P
5T, DRI R R TG, B 5, BB AR bR i ARERE e B s AR R DI RE R SRR AR, B T
TR KA 2B USR8 1 A A BT, B LA VRN o B b A VR 5 R, ST A e
AR T v A R IR A i ) A AR 27 B AR SIS R, DUE T s A DU
BEPEVEO 45 R0 LU 56 = o A B R A% TRV S A () I B i P 25 2R 0 T e, 1 S AN [
T 5 SEPRITRA B R BL XTI DG 2R 5 56 WU, & R 5 1l 55 AR IR DA D vk, 0 L= 67 5 1) 25 6 48 Bt
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