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SKLEC Introduction
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LIOEFE Y
SKLEC Introduction

ANEFFERERKNRESBISTFHABTHMERINERMEXRFAOMARE, KEERITEXE,
F1I89FHREZITEHEFRE, 1995F 12883 EREWH EXRERIMNFK.

ZE"+ZFENRIR, KREEWME—XEMTE. SERRX. Tl EH EHEESHARNE; E&
T R INDN R ERNLS DTN, FREMEEEARIIBA, HPHFTAZRIO3A (BER/M7RS52
A, BIBR/BEIFAZR26A, BLE25AN; 2MEFHELEM) , RARARTA, EEAR3A. FE “FH.
e KA. BE7 BTG, SREEEEGRFERRG, BRERERTR, HANEFFERENGIULR
NHTNARMMEMR, ERARKEEANEFEESKFHRMEMSSRRAT HREM,
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Headlines

IE{TEE

Operations and Managements

2019128, AOBFRFEREREREBHAENBFAZAZELRZN, FAZREMAAL= RE.
FARAEZEREFERARIR L. BIFERIHRL, FAZRSZAEAREE. TENBE. BB, T
EXBEE. BITEE,;, ERIMEAFREKEBLARLE. BIRKAERERER, REXRERIIASUNERES
KR RERERN. SWHRKAIREER,

18128, bEsmEFRHAFRAABNEERARE, ANEFFEREREREFETHRYAENF I —
BEEK,

[

10A28H, REZH\KEKREITIFANTAOEBRRFARENIOBFFERERKLEFRV4E
BRI E, ERELTES, BREELFRIHH,

HRREEF

Student Programs

ARETAIE, RIE (ERMBRFELAREEFIENE) (LIMIF[2019]3475) . (ERMEAFEM LT
MREEFTEME) (EIMFF[2019]3485) FXHMER, E5ETENIINER BFHNFZEXRRIERS
EE, 2MRERBEFAAREIXEYN. EFHMFMUTERERZEW. BRAREBITIHENAZNFSZRE
Witie, FR “BFRE MREEFAEREME, LRE/AOR2020KEHITHIFAR LR HEHT
TRAEENEIT. fNEFRAENTUEEENT. E—RFRANATIREEAR, MERALTH. L&
R/7G7E. BEEFITNIEXARRER AR, BUETENEFRIEEESESHE,

68228, AOBFEMFMRER. AHERFERKERERE2020/E L BEFAIR T NAEEET. 465
BV AEMRORER T @ ERKMSIF EEMANZMOERHERE, RRBEREMIMK&RIRENE.
TH14H, ATRAZESRUBARFZEZENZEIMIIRN, MEAKRFZENABRMRANE, EHAXFE
WAMBRFEWRIANRN TR, AOBFFERERKREE 2020FMFAFEESE” WHAET. RE
LEERZURHER, BIKRESSM. FINFERERFHN, W3 T RE2EAORAEFRAY
138RMFBRFALERHKS M,
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Headlines

FARER

Academic Communications

681H, £EARMEAF2020EETERFR (F8) ELEMCIE-BFERIFDICIEET, RMERNINSKH
HRMENI3ERBEEFENSSERBESIR, #1777 BRENFERIRSNRFRT,

10818-20H, 202050 =@Msh H ENIRMIREEETEFEICIEEIT,. KBTIHANSORUERFENETE
MEFRINOEEFERERLNE, HEMYFIARITUERBNENEM AR EEHITITI Mo

10820-21H, FEMZFRZFEEICRBZESRAFTIAIRIE “F-EUSFHEERAHE" EL831T, B
AP ERFERMF KSR L. NEZRFEEPaul Tréguerfr EAMEUMAI FRT#F S Louis Legendrefx

THEAS.

11A9-138, FEFHRBFERSEFRNYZ 8 F R MBRARE R BT T RAFIRZINFHEE
BRE

EPFRS{E

International Cooperation

18, ERINASEFEYBEESHR (Integrated Marine Biosphere Research, IMBeR) RIZFiHRI&EES
REANKBHESFURFMTSERLUIEBRRXEIT, WHAEBEAZ B, ERIMARKEEMMBeRE
FRIMBINAZE (IMBeRIPO-China) o

18, BERSBRAFAOMAFOEEYoshiki SaitoBIR—1TKE, SEEZEXETSFEMNESR, WA
MO EEDERR. MREEFFHENESEHT 7 ¥4

58, REAOBFKL2EMSIEEMNE “1113H%" 2.0, ABRKREEIH5IEEMT2008F I,
FEMRFTAOBRIKEFNKL2RE, BRITIELRY, 2012FRFRMZH, 2018FRE#HTTH “1113t
X AFEIRH.  “111%)7 2.00FR “1113t%)7 BURAAIES:, REE SR EH BMRIBE R e f B & R AL B
BERNEMEA 111357 FEFR—RER R PRI E LR TR,

118, BRERMATIBFEEREHR I SFERTH "N EEPRTO=/AM (Coping with Deltas
in Transition) ” MEBFEMITREET, ZMBF2018F5ATEERIMEAFERBE, SHFPEREL
(MOST) MAT=2R#FM (KNAW) BXE ZENBFERHRSFNE, BERIIFESH=KBENHZALEE
EXFo
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Headlines

FeRmE

Research projects

18, FEFERNAIMRBEBHLRIEEGR, CRIIFERHAERNITREMAR) B ERIT. 10
A, FEZFZEREPARR IS TR INFIRF T,

108, 2019FEKIOHEZFRIRRNITZIE. IRFTER=TERIEAEES.

HRAEATSHEEIRFEN LDETRZLSREIFERTE “KITOMFRESHRBXEN5REME K
BAR” R#tm, HELRBBATHERBDR.

20205 E, EREHRBERBARFESIEISY, SFEERUE. KIKSES20M. B LA T,
BSEHATH, MHREHEERHN “HEMRSHEERSHRIFERIF R R IGIAR" MENERIFHRE
BB AOEFEMELHEYBFEBAGIRR MR FEEEZERTBEH.

A

People
BTHRANEEREESEREEAS ZHFT,

ELIHEIRNE LiBHBRRAA T,
STMNELE, BHEEL. RAREENE LSS BRIELE" BEITL.

BT A REGRLEMIBLRA universal form of power law relationships for river and stream channels#¥
EditoriE =M R, HEAGUE AERBMEOS EMUERER,

4 pIopLok::=2 2= ANNUAL REPORT
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Research Programs & Highlights

BlihRE5# R
Research Programs and Highlights

R
Research Programs

2020, SWMEIILINEGCH, HESMAEE2756.21F7T. HA, FEER. AWERTE24T, HmLEERE
£2281696.08 570, 2020, KRWESITAIBIRM20RIN, LEIL253959.94H7T, HPERMEBHKIEH130
RIN, LEIZEE2986.60/7RTTo Lboh, LREFRREREHERERLREETIMELE510.38H7T, HA205.685
TRTEIMRIEANHE, 30470 A TRREEEETMABER. FUELITEIE20206E118)
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FIEEXBIE TR

Brief Introduction of Selected New Projects

EXREBANFESELANE: AOEEEHEACHEYBFERNSIAT (42030411) (2021.01-2025.12)

TEMUKRERA IR ENHEARK, SEFAMKEE. BEYD FESFSENMUIESFSFRARS A
S5EAFE, RARTAUDLEEHEMMEY (AOB. AOA. NOB. Comammox) HEfNZ (BAMK. %
MAFE) WTREE, ERAOEFEEYHEDEDNLEEFERSRAEL. THAAUMBKITEXR,
BRALERRECHED B FERN D FIEENE, EESIOERBUHEYBFRERNES SRR
Rz, AERRU AR FmEMBEEANGIRIEICIAR, FAHSAOaREIRCIIET E. £RTHNTS
RIS A RREEENRISE,

BREANFEEERNE: REMRBERRSHRITIRIFMRENFIAT (42030402) (2021.01-2025.12)

ERTUERT, BFESRAARSRIMFESRARENBEEZ B FRFIRNARR FIFEYST T 234
S50%BINREFH, EREEF—TEXEENLEY, FTRANTRENWNAERKE, ERESMEXKEIAR
RIES, HSIRFFEVESRENRERR, WEEFRYMN. EYIXCARTEFS P XRBIRE, 8BMm7
BEREBEAMESIR, AL, EREERBNESHREREVG S+ OEBRMFRE. KRB MFHAZF
MM, EMERE. WNSHESHIE, SE5RINKRSRITRE, T84 HREMREERIESHRIN
BHMERES (IRFEH) « REBRILERRS, WEXBEMESEE, BITERisEsmiRSRIRETES
EEFN. BURBAERER=TXBIENENXR. AR ETREMRESFHEVNHEESRZNRE
SERFIABEESENE, B TERESRAEN SN E L URRREDE=HTNES,

LETHFRAZASHSLARWIELTE . KITAOMRESHRBRENSRSMEXRERA (20021204700)
(2020.09-2023.08)

EERAREKEBRANESRES X, IO FRKIESKFRIFNERAME D, EHIRE R
NERER. IR NERERRUFTIRA, MEEFESENENSREME, WKOIARP &KL
KFHESRBREREEANUEABSIMFRAMARTENX . I XK1 O HEE R R E S5 X A%
e ESMRESEZ2RHA, U BRESRA-2BELNEN-SEaREHME-ReMEER" NEL, HA:
1. ETARGUSAGRTMAERMACOUR G E MR A; 2. SRYMANEEIEFHERNRA; 3. ERMHF
ERRETEERMEMEESEERBRA, B 1. REARBARGUSESTINHMAGESWNTE; 2. RAK
HEEKREZRNEEVMRERERE; 3. KDAOBREMRKDE DR ENRE. SMKTAOMRE
SRFUEEN. L2IHEMXERENSERIE, IRKTADMRFRPH B S EERREHEH .

6 pLOpQE=Z 50 ANNUAL REPORT
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Research Programs & Highlights

EHREEmEHE

Progress of Important Projects

ERELSMEAZITHEE: K=AHRAEMESRES =LA (2017YFC0506000) (2017.07-2020.12)

REEET K- MR- ERAEHERBERT SHENIBRRE TR, RARMME=REENT HANY
REFMFENRNE, MESFH-ENMFBERR, REY REESEPET-SANEEH; EZTUEME
ERAZFEFT, StiREEALEEI1I500\ L, B THEEZIERERN12008E; BEXSE, KT
MM EEMBI MR EE—TRA; BETERAREEYY R m “FANE" BEMAERST; X308
EHMAET AN A BN EYRFIIESESERAE—T TN, NEASEARRIERBREE, BE (S
VMERKRERRS), FAFER “+HAML” IERZNMH; IEARAMBSFEARAZEER, i
BEY ‘L EMEBRHESKRIFSEEERIENBEML", W EBHRAH LIREAFTREL, RIMEKEIIE
PIRBIRAMBSRAANRK LBTEBFHRIESEBELRE . £F LAME, =L 7 MBS KTH
RiEX. EHMARKS.

ERESHRAITY “SFESHRRE" T SFRMERENNESFREETERATRR
(2016YFC1402200) (2016.09-2020.12)

2020FE, AHBESFERMMFHMERSRENDTRA, BFEHNHMER S/, KR BEiFEik
ESHRRNITHERAM RS L EASA XS TERHER, ET —RIICIFMEATHR, #—PHIDTEF
BRI R, AFEARILXI0RE, HFSCILEXIR, SCI—XtopiiRieX8R, HiFELH3M; MBS H
FEEEEAR. EFFRNISR, FHBIREIR. £20205F, AHBEEFERMFHERAR S ESCIHHRRRE
FIeIKE—, Mt

AEENBETEHARMARSZEN T 1. STl TEFERMMER R NERE, FEIEKEEHR X ARKATIE
BEFERZANTFNESR (IOC-WESTPAC) ERITH, KEXEHERIKME; 2. RIBLAAREF
WEBRAERRURFRATE, BREELAH T BFHEMEARTFNRNEFRESKERIREDT,
HIRH 7 SFHERT R BN ISR, NITRXERSHEFHERIDRCRAZTNHIERESRE
TEIRREARFM; 3SMETPERESXKEHEN GEEE, RIWEF. B2FNNEENENNREREEEE
5, RENFHOTMEACHREFEETEMEE, NHERAORKR—3EHRE, PENDEEBE80%IME
FEEBERELEBEE, ®FTHRAI4%HENTREF, AREEEMRSFHERSREAEPREMFHRIES
£ 5. ERRRATRERELEERENIIEN D HARRE, NERELSSREMIIRSRIGERM T E
BAONMFHIESE; 6. BXRE T PERERENEFASPHERISIIGE, HiHE—D G T 2IKERL
Mg, ARBARAEEFREHMEFEERENEERENZILME T FEIMERTE, HES548R
FEHGESAMPELIKEREA BB ELIRENMR,; T.BTH T RNAREXERHERNITHN, N
NAEERT aRXRERHENGIBENRIIG, NHERESKRTARME T MR,

5ItER, ETMEMRMR, MEATRERIRAERREN S EREZINNE N, #Hsh T RETSFER
BB AMEER S REE S AR BERNIENGIEHE; B AFMR N IE N & F BRI AR5 2
[RIERRYITED. HERERIE. EFRBUASINRIKANRMEE 7THFMAEM, HiRHE TRENHNBERE BN

ANNUAL REPORT ZPXWIETE: re 7
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%, DEMRRESZTERARPER, AREZEERXTENEREERME TEASTER, RAMES T PE
WA EFRRZIm o

ERBARFEEE WA IENSARMMEMIMREE Sk E MRz AEE (41930537) (2020.01-2024.12)

IR EIMNEEZNESSIMRERR, FX60F(E], HIK EL]1/3NAMMASEEN. BFELA
URALEDTFREFERRSBEBIKASEREK, SIRIWMERBRINUEF0.2%ERER, S2EN
1/34IMBVILERZTRABISN, SEZERILLER, IMMAERE BB ARERMGR, BTIt, AHBREEE
K (FELIALHn) EATIESEFRER, LUCEREAMMERE AR IR EARK R, AFIACEREMHEAR &M

RABTEETREMRERETHRE, RESREAXEHNEFE LAMBIER THLNMKTRET KA
BRRBXEFAEX R, BRIAMBEHAERNE—F, BEB8F. BIDVKRR. EYHSRERSHEISY
TR, FH7EMarine Geology. Continental Shelf ResearchX /S ¥ FIREEBNINSREATI L RIFE. B
NESHBREIE: LEBIRFIRENDHEKHREEE. BRMBDVRENBEXR, KIHRMEETME
MKERIDRETUNREERR, HPNS12.2%0mRoeeEHR=E£42.9%MERERDEMS; 2. B
TEELCREHILIBERAN S KBS gz HiEINA0 S e iR mEE, mRAIARYRE
AIER L HE KE LT S 2R39%MIRAR A SN BT, BT RhEXEHRRGEEEEET6%ARA
DHEMFHE, HPRREAZRKEMESAERNRINESAERLERTNEIERR, MUMEEES
SR ARRERDIAERBEONRE D, 3. BRSNS A OMAMMOHIERE, MREITE
AR DIOMSEAREAK DI OANMEEBAMERRIT “IHMAMEREN. i, TIERMEE
&) >AWMEY S FAMEY (BE. BRI BRELMEY. FAWEYSIFIREYRE LB EER
—TRRAMMNE” WD ERIER, BARNIDIORMERBREEZULN. ARNERFARNREENE, HA
A= BN KEEFIIOAMT BN BEENTIERR, S LMK MmN EMEEKARRAE, EM
MEBAMEBERKNVESR M

EXEARFEEUREKSEETA: SAZAMREZNMANGISIFRME (U1706214) (2018.01-2021.12)

A= AMNERHR DNHERRIOAH=Z AN, EER, RRFAERTMMBIIATIRTERME, N8k
NTHES, ZANERTRNEREEN. FNEKIOER. HORBETE, UNkEFMNAMANTHRER
T, mAZAMNREZRI T HERE. BRIME TARNEKD. BFEAS=ZAMRETHEE
#” M MEREFR TZANEZENESERMEAR" M IXBERIFRARRR, REHR T EZA=RAiMMER
BENAINGERERRYN, TBRAEREE. BT REERENRA LS & =AM RETNR
m, RMEALBDERFSKTNERT, MRZUNEZZN; MKIEREMISUETRNA, RiYTHE
PR EA = AN EZSEMIE, [E2000F24NEESE, MTEINEZEERIFEKEDMONTHIXAEY
= EETE T IRKIED URMITE A ORASS, RETHEFRRTENADERE; shSENT ALERD
MK AER TEAZAMNLENSHMSS, KNESHERMEERRSEHETEESE,;, BETKIBERE, 18
7 ‘BiEPTE-IORBX-INE” SRVRDESE, KRMNERDEEMRTANEERXK, HREERMNE; #
—HEERHBNFMN, EEEET T NEXN &R = fIMNERKDEh DR E T RIRM6,

MARMR D5 & FEGeomorphology. Catena. Journal of Hydrology. Marine Geology. Estuarine,

8 pLOpQE=Z 50 ANNUAL REPORT
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Research Programs & Highlights

S

Coastal and Shelf Science. Continental Shelf Research. Environmental Monitoring and AssessmentZ[E
REZTY L. ARMREE T WAERA=AMNITRELEMAREEFONEESE, SNEA=AMNE
SR BRE X BAYIRHEENRIFRIE.

LSHRERAZRRRERNE: KIAOTERERIEHXBRARFRSHA (18D21206400) (2018.11-
2020.10)

AEESHR EBMEHRTARRERAE. LEHKS(EF)MLNILITHZRR. LBk ITIERITH
REBERATE. KIENAMRIHARBRRELBSENEE, BRERFSOIOSSEEMIER, NK
TIORPFBRERESE, AFEFEHENT: 1) RALETHEEEKIONAEETEEREREN
W, BEFohIMRRANRFROMETE LEABR TRMREAHTT 2, 2) o T RIIORRFA
MERIFHREREMNER, MARAOEE. DMl B, R RNERIPAANBREBHIT TR, RETK
IRGEREEMINERBVEINTT .

ANNUAL REPORT ZPXWIETE: re 9
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i gl =

Selected New Projects

ERBANFESERIE

NSFC Key Program

JEERZLT AR IR N gk 7D L RYIAREN 13 72 (41930537) s
(2020.01-2024.12) .

EXRBANFESE LB

NSFC General Project
ST =ANRRRRESKY B2 R E SRR X (41976158)

(2020.01-2023.12) KEE
AOERERE M REMRNE TR~ ESZESEEYIH] (41971125) EEh
(2020.01-2023.12) “
EFAmaaBUEREMKFINRYESTRETRAESHE (41976042) ez
(2020.01-2023.12) %
BENHERNBREFESHIE] (41977344) st
(2020.01-2023.12) A
AR mE L S 2t Abhid 2 R E T BB A BN (41971007) 9 s
(2020.01-2023.12)
LB THEA R SR ERM T AKARENMEMARNENSBENR (41976041) o,
(2020.01-2023.12)

TEERIH E SR BRI T KR E SR E SN EHf (41976040) M

(2020.01-2023.12)
EXEARNZESEFRFEEEIE

NSFC Young Scientist Fund
ETFKEHTLSEEHIEN SRS /KEREMRRT (41901399

(2020.01-2022.12) B
B O T OBKEARREVRIRIR A E R ANIE (41906145) s 3
(2020.01-2022.12) =

KT ASBEEEE HFEYESEXN BHRRBKNRERT RN FE (41906121) 5 s

(2020.01-2022.12)
A ERINE

Project Funded by Provincial and Ministerial Commission
DO RESHRB X ENSZ2MEXBRA (20021204700)

(2020.09-2023.08) il &
ETFIKRGERXNIACENREF=FETHR (20ZR1416300) 5T
(2020.07-2023.06) &

BEFEILSR LIt ORISR R L RCME (20ZR1416800) it 2
(2020.07-2023.06) R
R T KRS 2 BRI I A S R A IR - LUR BB R A A 51 ——

(2020M671048) (2020.07-2023.06)

10 QAPIEIER SR ANNUAL REPORT
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EEHRRRNFBAEEHRNEEMAR (20YF1411300) % A
(2020.07-2023.06)

HthE2mE

Other Important Projects
BT ERHAE R ST HREEEAZT (2020.05-2021.11)

I
H

foF | 43
|
H

PHERSERE . BFEERRMEN ERENRIRIE (2020.03-2023.06)

RMEEDH
Selected Approved Projects

FEMZBEERSE IR RN R(EXEANFRESERTE)

|

(42030402) (2021.01-2025.12) A7
AOEFEEMEMREY BFRERVGMR(EXEARFEESTERTE) BE
(42030411) (2021.01-2025.12) L
KIODERESZTERLEEERETERFAR(EXREARZESE LWA) W peas
(42077279) (2021.01-2024.12) &
2 HFEY D ENSIEERRNVNEBS S EZMR(EXREARNFEESEHm EIA) shox
(42076187) (2021.01-2024.12) ’
AR B REYRRERNYERTISEYMRNAR(EXEARZESH LME) .
(42077371) (2021.01-2024.12) AETH
MM EEESFHIMES RS IESHAaR AN SEN(EXBEARNFESH L WFE
Iﬁa) (42071110) (2021.01-2024.12)

F AR s D R - A AR EE R S RIBENSI(ER B AR 2 ESm LE) P
(42076170) (2021.01-2024.12)
KIOEEAXRBES KBTI ENREREDYEZENEN(ERBARNEESE LMB) _—
(42076103) (2021.01-2024.12)
KA Ok E B SR B R B3 ASSECH TIN5 (B R B AR ZE ST HEIE
FI58) (42076174) (2021.01-2024.12) =
A O AR A RN R E B REA ARG R(EREARNZESEE i
IREH) (42001085) (2021.01-2023.12) =
RS AES NBEIRENMNENESPENHNAR( EXEANEZESSEME) ;X
(42006149) (2021.01-2023.12)
BEEEL4AU-PhERMBETEARHIRERK IS ®=AYEMRRVR(EREARE T
HE&EFmMA) (42001001) (2021.01-2023.12) B
AEERERAESE TRICRNEINMBENENASEN(EREARNZESSENE) KsTe
(42006172) (2021.01-2023.12) el
KRLZEBERFEZLH THRMENBHILKTUINERAR(EREARZESEEM % A
H) (42006151) (2021.01-2023.12)
WERBERERBEHENNTARAIERNFAR(EREBARNZESSEME) 1617
(42006124) (2021.01-2023.12) G
A RARARESFERDONGAR(EREARNZEESEFIE) (42006150) % A
(2021.01-2023.12) o

ANNUAL REPORT AIipliF:Tizt -E=3 11
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B EEmES
MOST Special Fund

20204, WFBRBEEFARYERAELR, AFWNERESH, KARERE 1F.
EHEERY—RR

List of Receipients of Special Fund

II=EpY AR
Project Investigator
K& EHR AR BTE &R FERREFERMER KA R RO RIRINE FEE
BIE (REVNXYREAt RRES BREIGBEXLIEIEAZ) I AR A Ritt (FEB)
WERIEE R VB aXdHEBHNRANE S TR &

T [E B S KA MR A IR AL PAFIE R B XS CO, IR R BIRZME AR DT
BIRENEIEEEHMN,0F £ EFE I IZRI R0 =ATM

Quantifying water quality change due to expansion of deltaic aquaculture ponds Dhritiraj Sengupta

RO OKSC F AR B T4 L3 I

12 QAPIEIER SR ANNUAL REPORT
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Research Programs & Highlights

Flem R

Research Progresses

2020, AOBFRFEREREREEREDS. EREAEEEZRSNM EEMREFER. HEREEM
BNERSENE RN AMRTIENSZFT, EXRREN=AKMRAALESEREATRK. REFNARIFER
A, FEtEATREMRR. 2020FLRERMARHLERELILN255F, HRSCIHIEX207TE, ZK&E
Fiex134F (topHATIIEX1025E) - HAF, URENE —RUHBEH R LRN1IXtopdATIEXEI0RE,
R=TIY)EFENature Sustainability, Communications Biology, Geophysical Review Letters, Earth-Science
Reviews, Water Research, Journal of Hazardous Materials, Journal of Geophysical Research-Oceans,
Remote Sensing of EnvironmentfMarine Geology=SA¢UHNE T4, HA, BRMEAREGRLEMILXE
FEEMIKYIEF RAGURTIEOSH R R EME RITIR (FiERITELL20205F118) o

3.1 AR EMRS AR AT

ESRZUFHTHTO=ZAMNREEEMENRBRTRE, U, KIA. fME IO Bal
0. BAALCAOFHBZRG, SERRMED. AV MZRAUAN, AKELEDH. BREEN. BEEHN
FEMIARFER, AANMYEIN. AEFEXR. AO=ZANEVRCEEZL. RFEAHRINESEES
EERR, 8 BIESHTEARXANA—RFRAN, BRTKANZEDEBEEFABER5HE
XENRFRAKREEENE, ZAREIEZEHKYPEFZAGUSRTIEOSHR REFMERITR, B
2%BIAGUHRTIIESCRTERIILFRSR ; 18R TANEE N A OERSIEIIR, @R T UEZRINEMES IO S
AR, R T XTAOZTESERNIAR; 51 7 AN =ZAMNARGX AR BIE PN AER 1,
FIMEAORSKRNRED ZRIBAEIEMRCRERE, RRHeXNXHIORBLRERFEENME
B, X—RMRAKXNRUAGRT UEXTAO=ZAMRIRXLEAFIAR; GG LRI FFKED 7
BRWNZREMRSGE, BR7ANBFMRERNS a NELEHZENBEFERXR, MNUTOBELEE
URAEBREBRM T E X,

3.2 BRI H S AR

KH=EARBIBERR G EEARRN T RE L# T BRI NMIRS I INRIIEEERR, BN TEE
R BRMAREHES NRRENXN W X5, MK EFY|HEE T HIEMEE T HRRS AL R RRE
KAMKBIEE, RAGURTIEOSHIR RIEFEME MiTR, XA & BEEMRMEhEE, BORMEN I RENNE
XA, UBREMIRZRREIEE, RNV KRENBEXR, HH—DHET ARIRRT MmmslfefliER
SRDWRERNENEEY, WNEMEFERNEKIVEFHRESRT, MRARATelemacBEEE M Delft3D1E
B, BT NEAKD T UE SN2, I TEY TN, TR, BRSNS ZNN
B, RNABRRBEEYEDSOARGAIEXBEMNEEERM, EDEYMRENARER, RET—HHE
ZHRRERNRZENN (10A) , BATHFESHRANSESDERBENFHAEERZE,;, LMXRGERET
ThE N EN A2 B FRB AR AN P U Rt aME B BRIV TRRTEE, XA SHERIREEESE, BIx
e IR R TR TR, RIMLFIRAFDNRIATIER, 28I S5ENSOMNEEHE
MEXRERXIMY, XAFEDSESHNERXKOGAHEZUMRERTEERE .

3.3 RiBEMESHR

EEESEMESHE, REEAGRSUOTEERARMAR: REEMEATFCONCHAEEREEN
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NEYRES, ERLMFBEIHIT T CORURRENFH BZEM T CHMN,OHK, SHEKILRBFHIEREA
65.4—2948.8%; 187 7Y oS RKITEMESRLCO,BENKIANIE, RHEISIES | HEYMIEITK
NEMHFRE, REFRSHAEN "B MEKRERKENES, NEFEMRE TIHEMR T KA
%12, RIADAREF IR AERIFMAY. pH. BENRUYZFSIHE T NIRE/ RiE
RURNOHRE, BT RKIIOHEHERRYINOFENG SHBIE; FNERKESFELEAERT, K-
HIME SR EFA T EREEMHNBEIRENNREAHBOBE, MMHSSIEAGECRE MK SHCO,H
RWEES]; HARAIAMMEM TERAARNCRFAXREESESENASMER, HEEENAWTER
BURBRWN TESEM T RAREIRZHE. KMRERNETRRIEFINE, NIMMENESEERMET
MEEE, AN TEEREZRNENSMERESIE, EE T EMEYANREEEII KD FIAESE
B, ARUERRENZENIMRAIFNERKERER, NEHBFEHINRYMRME T H B,

3.4 AOEBEYBIKEFERR

A HEEEYIR U F S RSN T EEA AR EAFEDNERBAERT, SFHRUAFTONDR
IR, SRERUKBARMURFSHY, KMUSRKAIRKARESFMENASFERERBERED
HERER/NR, MHRARSENENEIERR, BRKIMABRBINRFERENARNERESS, 4
PBRET RZ; MENERINAMADATRLRR B VAIRIRIR. REMMEERRENZMXENMFT IR AT
Hlo ERBMKEXPREREESIETR, FEKEREHFEREBERNENHEMEMREIIGE, BEIEIN
ARG TOCT I M M F &8 AR K it 241 ATF22.1X10° gC, RIAFRERIEA &R HEENHKE
7o MARMURTRERPUBMIRFATRER, BXFE TINBRATNIDEESERISHR, FEHXTHgRTEA
B2 M. EFRnEMRREPEEISXKEEDSHESERRRANN T OKZHHE H EFEHNE
BXRR, HAlsEWBEFBEMpREEY IR~ EEEZ M. FIEI—RYITE, ERTER
EEEKFmAEEMRMAE, FBHENT S, I ALIMMERIPRBEIREHt T o OmREEFSHEFE LUK
S5HEMZBENBEXER, HTADAREERDEFRBNRIROIEREETDEEZNIER.

3.5 imBERFIRMR

EEESIHIRAREGHNEEMAMRN T 557 RELSEERZEYMKIR. 2B, MEERENESR
HFABYE, ERATRERSTEBRANATEEZNG; NEHENMRAE T 2ENRENESHYHA
Sagarasum horneri, ZIS. horneriF FAINER P EMARBIASFILE,; 27T REHREFFR-FEF
BENREREFRANBES B REERERBIME THNBFANTWER, IRELRIEEERKE, BR7
BRAREREEMABEEHZRaBUTHNERER; KNEEBNEHFRFALEZMIXE T ZKE.
MARMRME D, BRERNKEEESTAOMRERRETIERSE, AREHERNEMNKEESHE
BENSO. PDOFEMHZN, RELEEAMBENERTN; RIMASERXTHEH IR PAHSHI 2 76T
TAIRBEBXBNARNE, FREHFE TR SRERT KBRENIERE, UEMRARNTREELEEE
SBRIERN AN, REBMNETRESNNBIERBIRM T ENINREXE, BAREEESRSGEERF
R T RIFA&IE,

3.6 BFEHERERR

BENEN S EASRIZEERMEFRSAER, BUSWUTEEMR: BXAKRET PEREERINEFEAX
S[PHEBHBSRIFENR, &1 7T HEHILEBIK[EER iR —TZ2RELUMIMT; E5=E5H
FIRE, MRMGITSH2018F2IK™4 77.64-33.76 tRU R SHEBRIAT 4 MET RERBXEHMEREIEER
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B, RMFELEBEI80%MNHMERFEETELSEE, R THREI4%HNT XTF, AREEEREF
HEBR SRR RIR MM HIE SR ; MIRER THIXK ERRNEMXE—BREEE RN, RREFRANMUF X
FFBEREMA (4900 mE10890 m) BYAMRMPIMEBRIEFRE, REPRNBARKREREER MHMER
BEMNBEFEMRAND; BETHEREESRENNXESH, AlKE, ARELEERESIIR S
RIERM T BENNRPHIESE, MARRER —FAERREFIFHRARN AT AR FNENEF R EHE
FEERE, BUFSHFKENFEEEMRT RIS NMEARREFRL - 20 RER; FB T KEFHEBRRF
A ANEBEUCERNSERTER, REERERBEIRLMNS—RI60-100 pmiEMFLZREN; B5R 7T KE
X, DPHREARGEFEYNHEBEHFRNERITANIMEERABFEML BTN DB TN,
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Estuarine Evolution and Sedimentation Dynamics

A Universal Form of Power Law Relationships for River and Stream Channels
Xu, Fan; Coco, Giovanni; Zhou, Zeng; Townend, lan; Guo, Leicheng; He, Qing. Geophysical Research Letters, 2020,
47(20): e2020GL090493.

The description of the geomorphic characteristics in power law forms has been the subject of
research, over the past 70 years, and has become the cornerstone of regime theory. However, just
why power fun ctions should represent such geomorphic relationships remains poorly understood.
Hence, differences in the values of the regime exponents observed for different river systems remain
largely unexplained. To address this issue, we derived generic forms of the power law relationships
without postulating any power functions of the discharge. The theoretical approach accurately captures the
systematic variations of the regime exponents shown by a number of large data sets from previous research.
We also explain how frictional resistance is responsible for the systematic variability of regime exponents.
Overall, our study provides a robust mechanism to describe the variations of the exponents, along with a
deductive explanation of the power laws at the core of fluvial hydraulic geometry.

Figure 3. Variation of the exponents b, f, and m with q as derived in this study (thick lines), and fitted values collected from natural stream
channels by Park (panel a) and Rhodes (panel b), and the values collated by previous researchers (panel c). The thin lines in panels a and b
show the polynomial regressions of the fitted exponents (see Table 1 for the values). The values of R squared (R?) of the regressions for b, f,
and m are 19%, 47%, and 87% for Park (1977) and 17%, 55%, and 85% for Rhodes (1987), respectively. The relatively small values of R? for
exponent b indicate that the slightly decreasing trend is a weak signal in the presence of a lot of noise. In contrast, the trends for the other two
exponents are much larger relative to the noise and the regression coefficients reflect this.
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AREZFIZOMZRE 2 — R FTUITBMELSS KO BAFHZENREERR, BEMHRZHIEXR.
B505F K LeopoldfIMaddockfyFSIME T1Fi2, AEMNEE. REMREERETRAZLLBERHMSREXREK!
BocQ’. HocQFIU<Q™, HAB. H. UMIQHBINAEMERE. FIRE. FREMARE, b, FmAR
B WEARAMRFMENARTARBNTRILZBREXANE—MRE, HZXEAb-f-mBHEHZL
BN, EESHRRBILCABENER, X—REIRARS T HRKEZFRXAEX R EE RN
FRXRBIFNEET T

PN, ANAREWET MR EL150%ARAEIEN S BRBEMUNSOAFFRFERHVIEILER
B, BIEREb-f-mBHEHMELLEM/fELAE, KM Tb-FmPSENREET AR A TERX—TL
M, SHRWETHHFREY, BERN T ERBETANEERCMBENLAIRNERIWES, HESTF
HHTEASAEICHERTER. SRETHERESERESZETEMS. HARBXER T ABMETEES
BURRIT K , IERRT BRI IVARXRNEEN, ERT RERNb-f-mBERT WA HG, ST
BRI T BER . ARARNEMMFEMLFRNAERTITTME: SRR, 5 XRITHE
RAREIKESRLENINIRS.

A5 A R7EGeophysical Research Letters &%, H#EditoriEENmmMR, FAGUEAZZRIEOS LML
BLREf%,

Morphodynamic couplings between the Biandan Shoal and Xingiao Channel, Changjiang (Yangtze)
Estuary

Lou, Yaying; Dai, Zhijun; He, Yuying; Mei, Xuefei;Wei, Wen. Ocean and Coastal Management, 2020, 183:
105036.

Channel-shoal systems (CSS) are some of the significant morphodynamic cells in estuaries, which provide
immeasurable economic, ecological and environmental value. However, most CSS in mega-estuaries of the
world are facing great challenges from serious risk of degradation due to intensive human activities and sea-
level rise. Here, we focus on the tradeoff between the Biandan Shoal (BDS) and Xingiao Channel (XQC), which
is the largest CSS of the South Branch, Changjiang Estuary. The results show that the BDS area above the 5
m water depth had an observable increasing tendency with an interannual increasing rate of 1.43 km?/yr during
1996-2016. The corresponding XQC volume exhibited an obvious reduction trend with an annual decreasing
rate of 3.79 X 10° m%yr. Meanwhile, the BDS presented lateral and downward extension with more than 4.7 km
of downward movement, while the XQC indicated shrinking with the width of the upper reaches decreasing by
nearly half since 1998. Furthermore, the morphodynamic evolution of the BDS-XQC system during 1998-2016
could be divided into four stages: preflood stage with the joint extension of the BDS and XQC (1996-1998);
conversion stage due to impacts from the extreme flood (1998-2000); development stage with obvious depo-
sition throughout the system (2000-2009); stabilization stage with deposition on the high flats but no lateral
expansion of the BDS, and continuous shrinkage of the XQC (2009-2016). The dynamic balance of the BDS-
XQC system was mainly determined by the tradeoffs between the BDS and XQC, even though the occasional
extreme hydrological events disrupted the coupling of the BDS-XQC. Meanwhile, the local channel blocked by
the con-struction of the Dongfengxisha Reservoir induced a decrease in water discharge into the XQC, which
was responsible for the recent XQC recession. In light of the impact of future climate change and increasing
human interference in the anthropogenic era, fragile CSS distributed in estuaries should be holistically
considered with policies to support sustainable integrated coastal zone management.
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RERSEANRESMRSET, BERBHER. CSMNHENE. AT, BFSEEAKEHIET
EEFAEM, R EASEALIONRERAEERE = EELRNG, AXESHRTKIOBZRA
BRI R R TIF S 2 B MIEX R, SRR, 1996 - 201648, 5 mAEU EREDEARE
RIS, EIREKEALA3 kmYyr, BT EARUSNAE FHEES, ERELRERN3.79
X 10° m*/yr. FBY, E119984FLUR, RIBNWASWER TR B, HEBEE@ITAT km, THF
KEMRETERENG, HokE EETEEE AT E—%, b, 1998EE2016%0E, HEDFH
AR — R AT TN BT AMANE: AHKAREDFR SRR BNE (1996
C19984F) ; TASAMKIMMEMMEE (1998 - 2000%F) ; ERBRAHEINIRNLEME (2000
-2009) ; WRASRIIEEMER (2000 - 2016) , X—MERIENEEHENRAT BRGESHRIRTS,
MBS SR, REBRE ENRS K EHRINT BEDFIKEX—RERAMNES, B
—RANHSEHEEPIAT RIENFACES BNAEEM, SHEN, BT RREDKEQRIEHE
BT YHTE, SHEANFIKENERERD, XESEHCEERRENERE, & RBRRSBETE
YRR B IS A R T, BRI IEE R E AT IOXNREHRERS, BdTR
SHEEMSIE, PR IRANERESA B,

Fig. 15. Conceptual model depicting the morphodynamics of the BDS-XQC system between 1996 and 2016.
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Spatial and seasonal variability in grain size, magnetic susceptibility, and organic elemental
geochemistry of channel-bed sediments from the Mekong Delta, Vietnam: Implications for hydro-
sedimentary dynamic processes

Jiang, Yamei; Saito, Yoshiki; Thi Kim Oanh Ta; Wang, Zhanghua; Gugliotta, Marcello; Van Lap Nguyen. Marine Geology,
2020, 420: 106089.

Understanding the relationship between depositional processes and their products in the fluvial-marine
tran-sition zone in tide-dominated depositional systems is fundamental to improving environmental and
stratigraphic interpretations of long-term sedimentary records. The distributary channels of the Mekong Delta
represent a typical example of a complex sedimentary environment characterized by strong fluvial and tidal
interactions, and seasonal variability in hydro-sedimentary dynamic processes, particularly the migration
of a salt wedge front linked to seasonal fluctuations in freshwater discharge. For this study, we analyzed
grain size, magnetic susceptibility, and organic elemental geochemistry of channel-bed surficial sediments
collected in 2015 from all distributary channels during the dry season and from the Mekong—Co Chien River
during the flood season. This paper reports spatial and seasonal differences in the characteristics of channel-
bed surficial sediments, which are closely linked to sediment sources and depositional processes during the
dry and flood seasons.

Distributary channels are characterized by coarse-grained sediments in the upper reaches and fine-grained
sediments in the lower reaches, in both dry and flood seasons, reflecting the difference between the upstream
fluvial-dominated environment and the downstream tide-dominated environment. Flood season samples
from the Co Chien River show higher magnetic mineral contents and a terrestrial source of organic carbon
compared with dry season samples, indicating sourcing from the drainage basin and trapping of suspended
materials in the distributary channel due to the barrier effect of the saltwater wedge at the river mouth.
Compared with the flood season, during the dry season the mud content was lower in the downstream reach
close to the river mouth and higher in the upstream reach of the Co Chien River, and the content of magnetic
minerals was lower in both reaches, indicating dissolution of magnetic minerals during early diagenesis.
Furthermore, the lower C/N ratios (< 10) and slightly enriched 3"°C values of the dry season samples from
the Co Chien River imply an additional contribution of organic carbon from a marine source. These various
features imply a landward import of mud into the Co Chien River induced by stronger salinity intrusion during
the dry season. Along the downstream tract of the Bassac River, two mud-dominated reaches were identified
during the dry season. The magnetic mineral contents, C/N ratios and 8"C values indicate that the mud-
dominated reach near the Bassac River mouth is also supplied from resuspended sediments by estuarine
circulation and tidal pumping, whereas the mud in the reach that is transitional from fluvial to tide dominance
has a riverine supply. The results suggest that the Mekong distributary channels are important sinks for
suspended sediments during both the flood and dry seasons, controlled by a sediment trapping mechanism
provided by either estuarine processes or the morphological configuration of the channels, both of which are
controlled by fluvial-tidal dynamics. These depositional pro-cesses may be compensating for the incision of
channels induced by sand mining in recent decades.

BROAZAMNFRDRATERS, AANMRSZERERRERSMHTMXE (Bassaci@) BIRIREIS
MSRIERAE, ROXEHIERSMEIMekongi B SN, B, BENSKDBIRDMERTEF
B LA, S ERN =AM TRD RAERNMIUEREARIREMR. Flt, ARRFABEMekong iEH4aZE
MBassaCNEHFRIGHIRENIRY, DWHENE. BERMENRAKRNNZTA, RIS EZ=/AM
FERIRE RN ER, ARERER, £=E L, RALBHNRFAIRERE RS EE T
MHBBGAOR; FYNBRAOK, HEOEMATRORIEERNRRH BB BFRLMTTE, RREKNE
R, &2, B MBRENE, RRARKR LT, SFERRED. HEREHEIEIERED T
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g%, RIREKNEME, FRMABIBassacBEMEFHHEIMANREULIREK, 25 2EKEKER LK
MEOEFRAOEFTSEX, E—NERXEVARYGHENMED SEETERE X, EXFEEZIG
B, ERBLAA=ZAIMNARERITE, EAZENMAENESFE LEANKEEERT, BEAORERRIR

pEZSEES

Fig. 9. Conceptual model of depositional processes in the Mekong—Co Chien—Cung Hau River during (a) the flood season and (b) the
dry season and (c) in the Bassac—Dinh An River during the dry season. Mud convergence occurred in the interface zone between the
tidal river and estuary and in the saltwater wedge as suggested by previous studies in the Mekong—Co Chien—Cung Hau River during
both the flood (a) and dry (b) seasons (Wolanski et al., 1996; McLachlan et al., 2017). In contrast, two mud convergence zones
occurred in the Bassac—Dinh An River during the dry season: one in the freshwater region and the other in the saltwater wedge (c).

Numerical simulation of mid-Holocene tidal regime and storm-tide inundation in the south Yangtze
coastal plain, East China
Wang, Shuo; Ge, Jianzhong; Kilbourne, K. Halimeda; Wang, Zhanghua. Marine Geology, 2020, 423: 106134.

Coastal flooding is reported as one of the major causes for the interruptions of Neolithic cultures inhabiting the south
Yangtze coastal plain, China during the middle Holocene. The archaeologically sterile transgressive se-dimentary
layers could be the results of extreme events or relative sea-level rise induced by the enlargement of the local tidal
range or global/regional sea-level rise. To clarify the mechanism of the transgressive deposits at typical Neolithic
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sites and the termination of Neolithic Liangzhu Culture in the south Yangtze coastal plain, this study reconstructed
the paleo-topography at 7.6, 6.4 and 4.5 cal ka BP on the basis of a database including 107 sediment cores and
644 radiocarbon ages and simulated the paleo-tidal regimes and the inundation areas in-duced by typhoon events
under the paleo-topography and sea levels using a hydrodynamic model of high-resolution Changjiang Estuary
Finite-Volume Community Ocean Model (CE-FVCOM). The simulation results of tidal regimes showed that the tidal
amplitude increased from 1.6 m to 2.2 m in the head of Hangzhou Bay induced by the paleo-topographic change
during the period 7.6—4.5 cal ka BP. By contrast, it reduced from 1.6 m to 1.0-1.2 m in the Ningbo Plain, southeast
of the bay, which was unable to explain the long-lasting marine inundation there and supported our previous
assumption of an event of abrupt sea-level rise at 4.5-4.4 cal ka BP. Simulation of the storm-induced inundation
further suggested that coastal flooding mainly occurred along the coastline of the Taihu Plain under the combined
effect of tidal amplification and typhoon events at 4.5 cal ka BP, while the inundation almost covered half of the Taihu
Plain if all factors including tidal amplification, extreme event and the abrupt sea-level rise were considered. We
therefore suggest that the obvious increase in flood risk under the backdrop of sea-level rise was a major cause for
the abandonment of the Liangzhu Culture in the south Yangtze coastal plain at around 4.4 cal ka BP.

FUNDHBSEMERARMEER ZEKNER, BAXEBEEHNERER. BMEXETE LA, BMERKE
ERENBENS, WTFERBTEHMANRIENESZHFNEFIESRER. SARTBAAENHILBIERE,
BREKIO-HNET.6, 6.4F4.5 kata#tfiz, HFIAECE-FVCOMITZX iR =B8] 15 mAY RSO 1T 8B 1R
L, BRI RESBULHIEZNTL, FBINERTIERTFIRERFHIRMUIENREEHE, #17LER
=N E T RBI XSG KRR, RINERER, BEGXHIHFRE, UMNERITERLERREZ
o, ERMERIES, BB FYXHSHIEMLERE. EEETRIN, MERRFANAE, #
ZREammR), FEITERRERZEKEREXUERGEEATENBANEEF. NEBBERENH—
TER, RAEXMNITIIMNEREXNA EgalE . R, NRERBXURMEMESTELAER, N
RAFRM TR P RARRRNZE L L ELSCEZERM, BRAEE L E,

Fig. 6. Spatial distributions of MSHW
at 7.6 (A), 6.4 (B), and 4.5 cal ka
BP (C), peak water elevations at 7.6
(D), 6.4 (E), and 4.5 cal ka BP (F)
in the scenario TC0509 and peak
water elevations at 7.6 (G), 6.4 (H),
and 4.5 cal ka BP (I) in the scenario
TC9711. Numbers in A-C denote the
highest tide levels in the one-month
tide simulation, representing the mean
spring high water (MSHW). Numbers
in D-I denote the highest water levels
in the storm-tide simulation under two
typhoon scenarios.

ANNUAL REPORT AIipliF:Tizt -E=3 21



EimRasSi# R
Research Programs & Highlights

Analysis of the Use of Geomorphic Elements Mapping to Characterize Subaqueous Bedforms Using
Multibeam Bathymetric Data in River System

Yan, Ge; Cheng, Heqin; Teng, LiZhi; Xu, Wei; Jiang, Yuehua; Yang, Guogiang; Zhou, Quanping. Applied Sciences, 2020,
10: 7692.

Riverbed micro-topographical features, such as crest and trough, flat bed, and scour pit, indicate the
evolution of fluvial geomorphology, and have an influence on the stability of underwater structures and overall
scour pits. Previous studies on bedform feature extraction have focused mainly on the rhythmic bed surface
morphology and have extracted crest and trough, while flat bed and scour pit have been ignored. In this
study, to extend the feature description of riverbeds, geomorphic elements mapping was used by employing
three geomorphic element classification methods: Wood’s criteria, a self-organization map (SOM) technique,
and geomorphons. The results showed that geomorphic element mapping can be controlled by adjusting
the slope tolerance and curvature tolerance of Wood’s criteria, using the map unit number and combination
of the SOM technique and the flatness of geomorphons. Relatively flat bed can be presented using “plane”,
“flat planar”, and “flat” elements, while scour pit can be presented using a “pit” element. A comparison of
the difference between parameter settings for landforms and bedforms showed that SOM using 8 or 10
map units is applicable for land and underwater surface and is thus preferentially recommended for use.
Furthermore, the use of geomorphons is recommended as the optimal method for characterizing bedform
features because it provides a simple element map in the absence of area loss.

FIRFISRATAE, WHE. TR, HISE, RRTIAAMRANER, XK THRYMBEHRIBIREEE R
Mo LAESTARESHERREMAEEETEERNRELS L, BT AKRKENRS, MRT ¥
PRAHRIT. EXIBARER, A7 RARBERER, RAT =ZMtIRERDEZE: WoodENl. BAHER
E (SOM) A, LERKRPA, BLEEWoodENFMKERENMEAE, FIFASOMEATMIRF
BERES, AILUEHMMRERAGE, BXFERGARI A “FE” . “FES M FE BTERR, M
MR LA “H17 BITRT. BRI SSHIRENER, KIMEMASH10 M E S THISOMER
TREMANKTRE, EULMIkEEFMER, b, MRBEFE NI RSIEN&ERZ, BAEEKEERR
KEER T RET —NMEBETRE

Sedimentary zonation shift of tidal flats in a meso-tidal estuary
Wei, Wen; Dai, Zhijun; Pang, Wenhong; Wang, Jie; Gao, Shu. Sedimentary Geology, 2020, 407: 105749.

Understanding the spatial-temporal pattern of sedimentary dynamics on tidal flats is important for examining
their ecological function and evolutionary trend. In this study, the dynamic state of sediments across an
open-coast tidal flat of the meso-tidal Changjiang Estuary, China, on a monthly scale from December 2014
to June 2016 was examined, based on a high-spatial-resolution sedimentological-topographic survey and a
collection of related meteorological-hydrological data. The results revealed a continuously distinct zonation
of sediments, which transformed seaward from sand-dominance to silt dominance over a short distance.
A zoning, to divide the tidal flat into a sand zone, a mixture zone and a silt zone, was delimited based on
the cluster analysis of grain size frequency distributions. The zonation was highly dynamic, with the mixture
zone migrating upward during summer and experiencing an uplift of 1 m in its lower boundary over the
time period examined. Within each zone, the medium size and sorting coefficient of sediments tended to
be smaller in winter than those in summer. Alterations of the mean tidal level likely controlled the zonation
shift and sediment variations. A higher mean tidal level indicated a landward shift of the location exhibiting
shear stress maxima and the mixture zone had to migrate upward to maintain an appropriate stress for the
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development of mixed sediments.
The impacts of waves were masked
under normal conditions, but during
storms strong waves dominated an
embedded down-ward displacement
of the mixture zone. Characteristics
of sediments covering a large region
of the tidal flat changed along with
zonation shifts, resulting from altered
proportions among sandy, mixed and
silty sediments. The study highlights
that sedimentary zonation shift, under
the impacts of seasonal variations
in tidal level, can be a major
manifestation of tidal flat sedimentary
dynamics.
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and third eigenmodes.
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Tropical cyclones significantly alleviate mega-deltaic erosion induced by high riverine flow
Wang, Jie; Dai, Zhijun; Mei, Xuefei; Fagherazzi, Sergio. Geophysical Research Letters, 2020, 47(19): e2020GL089065.

The drastic decline in sediment discharge experienced by large rivers in recent years might trigger
erosion thus increasing the vulnerability of their extensive deltas. However, scarce information
is available on the erosion patterns in mega-deltas and associated physical drivers. Here a series of
bathymetries in the South Passage, Changjiang Delta, were analyzed to identify morphodynamic variations
during high riverine flow and tropical cyclones (TCs). Results indicate that high river flow during flood season
triggers large-scale net erosion along the inner estuary, generating elongated erosion-deposition patches.
Erosion magnitude gradually weakens moving seaward with few localized bottom variations in the offshore
area. TCs transport sediment landward and are accompanied by an overall weak erosion, with a less
organized spatial pattern of erosion-deposition. TCs can therefore significantly alleviate erosion, reducing the
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sediment loss induced by riverine flows by over 50%. These results highlight the role of TCs on the sediment
dynamics of mega-deltas.
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Figure 4. Relationship between annual recovered erosion thickness and average value of the top 30 river water discharges in each year: (a)
inner estuary, (b) offshore area (value in red ellipse was excluded), and (c) entire SP. Conceptual model showing the hydrodynamics, sediment
dynamics, and bathymetric changes in the inner estuary and offshore area induced by (d) high riverine flow and (e) typhoon.
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The multi-decadal morphodynamic changes of the mouth bar in a mixed fluvial-tidal estuarine channel
Zhou, Xiaoyan; Dai, Zhijun; Mei, Xuefei. Marine Geology, 2020, 429: 106311.

Inner-channel mouth bars (IMB) are common and vital geomorphological structures in estuaries that can effi-
ciently promote the progradation of a fluvial delta. However, these significant structures face serious inter-
ferences by natural and human forces. This study mainly focuses on IMB deposited in the mixed fluvial-
tidal dominated South Passage (SP) of the Changjiang Estuary between 1959 and 2018 to reveal how
multidecadal morphodynamic variability in a mouth bar responds to natural forcing and human interferences.
The results show that the volume of the IMB in the SP increased from 1128 x 10° m® in 1959 to 1636 x 10° m®
in 1989 and then decreased to 462 x 10° m® in 2018. Meanwhile, the evolution of the IMB could be divided
into five stages, the growing phase (1959 to 1979), which showed a ‘V’ shape, the partial adjustment phase
(1999-2003), which showed a ‘crest-dent’ shape, the stable phase, which showed a flat shape (2004—-2010),
the partial adjustment phase (2011-2017), when Jiangyanan Shola inserted into the SP, and finally evolved
into a flat shape in 2018. Fluvial water discharge and suspended sediment discharge (SSD) did not control
the variation in the mouth bar. ENSO events were normally responsible for not only the periodic variations
in the landward slope and the water depth of the crest of the IMB but also occasional extreme changes in
the IMB. Moreover, local sandbar insertion, sediment from the seaside induced by strong tidal power and
intensified engineering projects resulted in the continual shrinkage of the mouth bar by depositing more
sediment at the mouth bar. Our work implies that understanding and governing this IMB will bring additional
economic benefits to this fast-developing society, but the protection of this delicate estuarine geomorphology
system should still receive great attention.

Fig. 13. Conceptual model of evolution of the IMB, when inner mouth bar was at the period of (a) 1959-1979: growing phase; (b) Partial
adjustment phase: 1989-1999; (c) Stable phase: 2000—-2003; (d) Partial adjustment phase: 2004—2011 and (e) stable phase: 2012-2018.
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Effects of river discharge and tidal meandering on morphological changes
Wang, Xianye; Sun, Jianwei; Zhao, Zhonghao. Estuarine, Coastal and Shelf Science, 2020, 234: 106635.

A tidal creek represents a typical morphologic unit in an intertidal flat. The development and migration of a
tidal creek can affect the mass transport, ecological environment, and geomorphologic evolution of the flat.
By using field observations, this study links hydrodynamics, sediment transport processes with short-term
changes in topography at a typical tidal creek system located at the Chongming Island of the Yangtze River
estuary. Hy-drodynamic and sediment transport associated with varying tidal cycles across both wet (flood)
and dry seasons were measured through the field campaign. The wet and dry seasons represent higher and
lower discharges of Yangtze River, respectively. The results indicated that most of the suspended sediment
becomes entrained at the beginning of a flood tide. At a fixed point, 7.2 times of suspended sediments,
which were entrained out of the creek in wet season, began to be transported along the creek compared
to dry season. In the dry season, high flow velocity and shear stress conditions occurred in the tidal creek
because the water level was below the top of the flat. In summary, the tidal creeks were found to serve as
effective conduits for the transportation of sediments in the wet season, and the secondary flow enhanced
the development of tidal meandering. Seasonal variations in creek morphological changes were also
continuously monitored over two years at intervals of two months. The change of creek morphology varied
from the high level to low level, and tidal meandering was strongly asso-ciated with flood and ebb tides.

Fig. 1. The patterns of different sections of the tidal creek. Fig. 11. The flow and sediment movement couple with the tidal
meandering.
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Strong inland propagation of low-frequency long waves in river estuaries

Guo, Leicheng; Zhu, Chunyan; Wu, Xuefeng; Wan, Yuanyang; David, A. Jay; lan, Townend; Wang, Zheng Bing; He,
Qing. Geophysical Research Letters, 2020, 47: e2020GL089112.

Tidal waves traveling into estuaries are modified by channel geometry and river flow. The damping effect of river flow
on incident astronomical tides is well documented, whereas its impact on low-frequency tides like MSf and Mm is
poorly understood. In this contribution, we employ a numerical model to explore low-frequency tidal behavior under
varying river flow. MSf and Mm are locally generated by frictional mechanisms inside an estuary, and they are larger
in amplitude far upstream in tidal rivers and persist landward of the point of tidal extinction. Increasing river flow
nonlinearly modulates the longitudinal variations of MSf and Mm amplitudes. This is dynamically explained by flow-
enhanced asymmetry in subtidal friction over the spring-neap (MSf) and perigee-apogee (Mm) cycles, respectively.
Estuaries act as frequency filters, where low-frequency waves decay at a smaller rate and propagate more inland
than high-frequency waves. Strong inland penetration of low-frequency tides informs compound flood management.
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Figure 4. Sketches showing the river-to-ocean transition water in terms of tidal wave properties: (a) the planform and (b) the along-river side
view. MSL and MWL indicate mean sea level and mean water level, respectively. HW and LW indicate high water and low water, respectively.
The amplitude variations in panel (b) are conceptual and thus are not to the scale.
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Organic geochemical variations for understanding past sediment dynamic processes: example from
Holocene sedimentary records in the Changjiang River delta, China

Pan, Dadong; Wang, Zhanghua; Zhan, Qing; Saito, Yoshiki; Wu, Hui; Yang, Shouye; Cheng, Heqin. Continental Shelf
Research, 2020, 204: 104189.

Estuarine fronts are the boundaries between different water masses at river mouths and play important
roles in trapping suspended particles. Investigating the response of estuarine fronts to climate and sea-
level changes during the Holocene could elucidate the evolution of complex hydro- and sediment-dynamic
processes at river mouths. To assess the estuarine frontal dynamics of the Changjiang (Yangtze) River
mouth, we examined organic geochemical proxies in surficial sediments to investigate the spatial distribution
of terrestrial- and marine- sourced organic carbon in recent decades. To explore the Holocene migration
of estuarine fronts, we analysed organic carbon compositions in seven age-constrained sediment cores
collected across the onshore and offshore delta. The suspended sediment front was identified as a major
boundary for trapping terrestrial organic carbon, and the landward limit of the salt wedge was found to
constrain the landward spread of marine-sourced organic carbon. The temporal and spatial distribution
of organic carbon compositions in the sediment cores indicated a rapid landward retreat of the estuarine
fronts between ~10.0 and 6.0 ka (cal. kyr BP) in response to sea-level rise; this coincided with the retreat of
the entire river mouth system. Despite significant deltaic progradation, the estuarine fronts slowly migrated
seaward after ~6.0 ka in response to a weakened summer monsoon and a resultant decline in freshwater
discharge or the lateral spreading of the delta. Accelerated deltaic progradation induced by both intensified
human impacts and infilling of the palaeo-incised Changjiang valley resulted in the accelerated seaward
migration of the estuarine fronts over the past ~1500 years. This interdisciplinary study strengthens our
understanding of the links between hydro-sediment dynamic processes and sedimentary records to further
elucidate the complex systemic behaviour at tide-dominated river mouths.
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Fig. 8. Holocene evolution of the estuarine fronts and turbidity maximum zone at the Changjiang River
mouth. The palaeo-shoreline was drawn from Wang et al. (2018) and Chen et al. (1988).
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Mid-Holocene environmental change and human response at the Neolithic Wuguishan site in the Ningbo

coastal lowland of East China
Huang, Jing; Lei, Shao; Wang, Aihua; Tang, Lliang; Wang, Zhanghua. Holocene, 2020, 30(Il): 1591-1605.

Coastal wetlands provided a favorable settling site for Neolithic people because of their highly exploitable
biomass, but were vulnerable to marine hazards such as coastal flooding. The Chinese Hemudu culture
persisted for ~2000 years (7200-5300 cal. year BP) in the Ningbo coastal lowland of East China. This study
explores the Hemudu people’s survival strategy using sedimentological and chronological records, and
organic and acetic-acid-leachable alkaline-earth (Ca, Sr, and Ba) chemistry on a well-dated profile from
the coastal Wuguishan site in the Ningbo Plain. Analyses of alkaline-earth elements in surficial sediments
collected from present-day alluvial plain, tidal river, and saltmarsh/tidal flat environments in the Ningbo Plain
were also undertaken to explain sedimentary environmental changes and their linkage to Hemudu activity at
the Wuguishan site. Results indicate high sediment acetic-acid-leachable Ca and Sr contents with high Sr/
Ba ratios, and high sediment total inorganic carbon contents at the site during 6300-6000 cal. year BP, which
coincided with a marine incursion at the nearby Neolithic Yushan site. However, the increasing sediment
total organic carbon contents and decreasing 613C values suggest that the Wuguishan site evolved from
an upper tidal flat to a saltmarsh environment, attracting settlement by the prehistoric Hemudu people after
~6200 cal. year BP. Sr and Ca contents and Sr/Ba ratios decreased after ~6000 cal. year BP, indicating that
the site developed into a low-salinity marsh in the supratidal environment after rapid accumulation caused
by a storm event at ~6020 cal. year BP. Furthermore, the high Sr and Ba contents in the layers of Hemudu
Culture Period Il indicate the Hemudu people’s consumption of seafood and their adaption strategy for living
in the vulnerable coastal wetland.

Figure 10. Temporal changes in proxies including TOC and abundance of marine dinoflagellate cysts at the Yushan site and TIC, TOC, 513C,
Ca, and Sr/Ba molar ratios in HAc leachates at the Wuguishan site. Also shown are: a comparison of age—depth curves of profile TO3S at the
Wuguishan (WGS) site and T0410W at the Yushan (YS) site with relative sea-level change in the study area (Wang et al., 2018); development
of cultural layers at the two sites; environmental change stages at the Wuguishan site; an interpretation of the human—environment relationship.
The tidal level curves, including MNHW (mean neap high water), MHW (mean high water), and MSHW (mean spring high water), are based on
records from the nearby Zhenhai gauge station (Wang et al., 2018) and aid the interpretation of sedimentary environmental change.
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Role of delta-front erosion in sustaining salt marshes under sea-level rise and fluvial sediment decline
Yang, Shilun; Luo, Xiangxin; Temmerman, Stijn; Kirwan, Mattew; Bouma, Tjeerd; Xu, Kehui; Zhang, Saisai;
Fan, Jiqing; Shi, Benwei; Yang, Haifei; Wang, Yaping; Shi, Xuefa; Gao, Shu. Limnology and Oceanography,
2020, 65 (9): 1990-2009.

Accelerating sea-level rise and decreasing riverine sediment supply are widely considered to lead to global
losses of deltaic marshes and their valuable ecosystem services. However, little is known about the degree
to which the related erosion of the seaward delta front can provide sediments to sustain salt marshes. Here,
we present data from the mesomacrotidal Yangtze Delta demonstrating that marshes have continued to
accrete vertically and lat-erally, despite rapid relative sea-level rise (~10 mm yr™") and a > 70% decrease in
the Yangtze River sediment sup-ply. Marsh progradation has decelerated at a lower rate than fluvial sediment
reduction, suggesting an additional source of sediment. We find that under favorable conditions (e.g., a
mesomacrotidal range, strong tidal flow, flood dominance, sedimentary settling lag/scour lag effects, and
increasing high-tide level), delta-front erosion can actu-ally supply sediment to marshes, thereby maintaining
marsh accretion rates in balance with relative sea-level rise. Comparison of global deltas illustrates that the
ability of sediment remobilization to sustain marshes depends on coastal processes and varies by more than
an order of magnitude among the world’smajordeltas.
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Fig. 3. Decadal changes in cross-shore elevation profiles in the Yangtze Delta. The locations of the transects are shown in Fig. 1B. (A—C)
represent the intertidal wetland profiles (X, Y, and Z), whereas (D-F) represent the subaqueous delta profiles (X1,Y1, and Z1). Profiles X and X1
are located on the northeastern coast, Profiles Y and Y1 are located on the eastern coast, and Profiles Z and Z1 are located on the southeastern
coast. The elevations are expressed relative to the lowest astronomic tide (LAT). HST, high spring tide; LST, low spring tide; MSL, mean sea level.
Numbers within the panels repre-sent calendar years. In each panel, the solid line represents the profile surveyed in an early stage, whereas the
dotted line represents the profile surveyed in a recent stage. The green lines represent marshes, whereas the red lines represent unvegetated
mudflats and subaqueous slopes.
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Streamflow Decline in the Yellow River along with Socioeconomic Development: Past and Future

Yang, Shilun; Shi, Benwei; Fan, Jiging; Luo, Xiangxin; Tian, Qing; Yang, Haifei; Chen, Shenliang; Zhang, Yingxin; Zhang,
Saisai; Shi, Xuefa; Wang, Houjie. Water, 2020, 12: 823.

Human society and ecosystems worldwide are increasinAagly threatened by water shortages. Despite
numerous studies of climatic impacts on water availability, little is known about the influences of
socioeconomic development on streamflow and water sustainability. Here, we show that the streamflow from
the Yellow River to the sea has decreased by more than 80% in total over the last 60 years due to increased
water consumption by agricultural, industrial and urban developments (76% of the streamflow decrease,
similarly hereinafter), decreased precipitation (13%), reservoir construction (6%) and revegetation (5%). We
predict that if the past trends in streamflow will continue, year-round dry-up in the lower Yellow River will
commence in the late 2020s or early 2030s, unless effective countermeasures such as water diversion from
the Yangtze River are taken. These results suggest that streamflow in semiarid basins is highly vulnerable
to human impacts and that streamflow decline would in turn hinder further socioeconomic development and
endanger river-sea ecosystems.
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Figure 5. Human impacts on annual streamflow (Q) to the sea in the Yellow River. Qy: Natural Q
derived from precipitation (without human impact). Q_g: Qun deducted by the impact of a reservoir
or reservoirs. Q_wc: Qn deducted by water consumption. Qps: Streamflow measured at Lijin Station
(with human impacts). The difference between Qy and Qy reflects the total impact of human activities.
Sanmenxia R., Luhun R., Liujiaxia R., Longyangxia R., Lijiaxia R. and Xiaolangdi R. indicate that the
major reservoirs each reduced the streamflow by >1 km?3 at the initial water impoundment. Detailed
information on these reservoirs is shown in Figure 1A and Table A4.
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i, FUNFLRIGFENBRRERF 2R TFEE, FRTAT2028 2626 RHIRIE, BKENERRK
aEAXMLIE: BIFERREMIBREREIARERAT (HkE) , WARER (FKE) ; BRAEMHIBL
EIETESE, MEZHT BEIFKE,

Distance Effect Correction on TLS Intensity Data Using Naturally Homogeneous Targets
Tan, Kai; Cheng, Xiaojun. leee Geoscience and Remote Sensing Letters, 2020, 17(3): 499-503.

The intensity data recorded by a
terrestrial laser scanner (TLS) are
significantly influenced by the distance
between the scanned point and the
scanner center. In this letter, we propose
a new method to estimate the TLS
distance—intensity relationship by using
naturally homogeneous targets (NHT).
Since the original intensity data of the
NHT are simultaneously influenced by (5 ®)

the incidence angle and distance, the

incidence angle effect is first eliminated Fig. 7. Scene scanned by Faro Focus3P 120. The total number of points

. . . is 453584. (a) Point cloud colored by the incidence angle corrected data. The
to obtain a corrected intensity that merely instrument was placed at the black solid circle. (b) Point cloud colored by the
depends on distance. Then, the distance— corrected intensity data of the proposed method.

intensity relationship is derived by analyzing the incidence angle corrected intensity data of the NHT. Results
indicate that compared with existing methods the proposed method is accurate and easily implementable.
The coefficient of variation for the intensity data can be reduced by 52% after correction by the proposed
method.

Shallow gas in the Holocene mud wedge along the inner East China Sea shelf
Chen, Yufeng; Deng, Bing; Zhang, Jing. Marine and Petroleum Geology, 2020, 114: 104233.

High-resolution seismic surveys were carried out in the inner shelf of the East China Sea to investigate the
distribution of shallow gas in Holocene sediments. Shallow gas is distributed extensively in the Holocene
strata of the shelf which is dominated by the Yangtze River. Organic-rich, fine-grain sediments deposited
throughout the Holocene are essential for gas generation and accumulation. The thickness of the Holocene

34 QAPIEIEE SR ANNUAL REPORT



EitiRES# R
Research Programs & Highlights

sediment is the main controlling factor determining the distribution of shallow gas. Gas seepages were
found mostly at a water depth up to 20 m, where sediment erosion mainly occurs. Coincidence between
shallow gas seepage and high methane concentration in the water column suggests that gas emission from
these sediments is a potentially significant source of greenhouse gas. The interaction between shallow gas
migration and coastal erosion would therefore potentially lead to increased greenhouse gas emission and
accelerated sediment erosion. Such results can be applied to other costal locations around the world.

Sedimentary transition of the Yangtze subaqueous delta during the past century: Inspiration for delta
response to future decline of sediment supply
Zhan, Qing; Li, Maotian; Liu, Xiaogiang; Chen, Jing; Chen, Zhongyuan. Marine Geology, 2020, 428: 106279.

How the Yangtze delta responds to riverine sediment decline has become a hot research topic and an urgent
issue to be addressed, especially after the impoundment of the Three Gorges Dam in 2003. This study
investigated sedimentary features through the sediment granularity of surficial samples and short cores over
the entire Yangtze subaqueous delta, aiming to better understand the spatial response of the subaqueous
delta to sediment supply decline and local hydrodynamic adjustment of the estuary. The results show that
four sedimentary zones of estuarine sand bar (Zone 1), prodelta (Zone Il), delta-shelf transition zone (Zone
IIl) and residual sand (Zone V) are distributed from the estuary to the shelf, characterised by first fining from
zone | to zone Il, and then coarsening from zone |l to zone IV on grain size of surficial sediments. In the past
few hundred years, the subaqueous delta has been generally prograded seaward following this sedimentary
system spatially, manifested by generally fining upwards in the cores of the main subaqueous delta. However,
sediment coarsening occurs on the top of the cores in the delta-shelf transition zone (Zone Ill), implying
a recent retrogradation process. Based on the results of *°Pb and **'Cs, the sedimentary transition from
progradation to retrogradation occurred since 1950s and was intensified after 1980s in the north part of Zone
IIl, mainly caused by channel shrinking of the North Branch and riverine sediment decline. Comparatively,
such a sedimentary transition is not significant in the south part of Zone Ill. But it is worth noting that surficial
coarsening in the core (of the south part of Zone Ill) is probably related to drastic sediment decline since
2003 when the Three-Gorges Dam closed, which means that the Yangtze subaqueous delta has probably
been in a full sedimentary transition. The sedimentary transition of the north subaqueous delta can provide
an insightful reference for the sedimentary response of the Yangtze delta to further decline of sediment
supply in the future.

Magnetic evidence for Yellow River sediment in the late Holocene deposit of the Yangtze River Delta,
China

Wang, Feng; Zhang, Weiguo; Nian, Xiaomei; Roberts, Andrew P.; Zhao, Xiang; Shang, Yuan; Ge, Can; Dong, Yan.
Marine Geology, 2020, 427: 106274.

Sediment source identification is critical for understanding delta evolution processes and for managing delta
sustainability, particularly for deltas experiencing significant recent fluvial sediment discharge. Sediment
sources for the Yangtze River Delta (YRD) are commonly assumed to be derived from the Yangtze River,
despite the fact that the YRD is a tide-dominated delta that can receive marine-sourced sediments in
addition to fluvial inputs. In particular, potential contributions from the neighbouring sediment-laden Yellow
River, when it dis-charged into the Yellow Sea during 1128-1855 CE, remains unclear. Here we present
provenance analysis of three cores from the northern YRD using size-specific magnetic characterizations.
We find that magnetic properties of sediments younger than ~400 years have large differences among the
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studied cores. Comparison of magnetic properties to potential sources, including the major Yangtze River
tributaries (i.e., Jinsha River, Jialing River, and Han River) and Old Yellow River (OYR), indicates that the
northern core received enhanced Yellow River sediment loads over the last 400 years, while the southern
core had a dominant Yangtze influence, which is most pronounced in size fractions less than 16 ym. This
interpretation is supported by geochemical results. The documented spatial sediment source heterogeneity
is caused by differences in tidal-fluvial interaction among delta distributary channels. Our results imply that
the neighbouring OYR delta to the north exerts a remote influence on the YRD through longshore transport.
This coastal connectivity between deltas should be assessed when forecasting future tide-dominated delta
changes in the context of global change.

Early to middle Holocene rice cultivation in response to coastal environmental transitions along the
South Hangzhou Bay of eastern China

Liu, Yan; Deng, Lanjie; He, Jin; Jiang, Ren; Fan, Daidu; Jiang, Xuezhong; Jiang, Feng; Li, Maotian; Chen, Jing; Chen,
Zhongyuan; Sun, Qianli. Palaeogeography Palaeoclimatology Palaeoecology, 2020, 555: 109872.

South Hangzhou Bay (SHB) in eastern China is one of the regions where agriculture began in the early
Holocene. To better understand how farming-based societies developed in this region, we examined pollen,
charcoal, foraminifera and grain size information of a well-dated sediment core (YJ1503) in the Yaojiang
Valley (YJV). Pollen assemblages show that before 8600 cal yr BP, Pinus, Quercus, Juglans and Pterocarya
woodlands were dominant. During ca.8600-8400 cal yr BP, abundant foraminifera suggest a transient marine
incursion. Although the former woodland species re-established during 8400-7600 cal yr BP, freshwater
algae and dino-flagellates indicate a transition to brackish environments. Two peaks of charcoal at around
8200 and 7800 cal yr BP, are possible early signs of human occupation that pre-dated the Hemudu Culture.
After 7600 cal yr BP, an increase of salt-tolerant herbs including Chenopodiaceae, Cyperaceae and Poaceae
(< 35 um) and a decrease of dinoflagellate and foraminifera assemblages, imply a reduction in saline
influence. Freshwater wetlands es-tablished around 6600 cal yr BP as indicated by increasing Typha and
diminishing Chenopodiaceae pollen. This coincided with a sharp decline in Pinus pollen, marked increases
of Poaceae pollen and a rise in charcoal sug-gesting more activity of human communities. Rice cultivation
is confirmed by archaeological findings from this interval, with two distinctive periods at ca. 6600-6300
and 5500-5200 cal yr BP. The initial coastal land de-velopment started as early as 7800-7600 cal yr BP
in the YJV, which was concurrent with that happened at the apex of SHB where the Kuahugiao Culture
originated, but rice farming trajectory at these two places differed. In the Kuahugiao area, low salinity coastal
settings developed, freshened by the discharge of the Qiantang River,and this area would have been
especially suitable for agriculture. In contrast, in the YJV, early rice cul-tivation was possibly hampered by
longer episodes of brackish intrusion during time of lower discharge of the Yaojiang River until a freshwater
environment prevailed after ca. 7000 cal yr BP.

Stratigraphic and three-dimensional morphological evolution of the late Quaternary sequences in the
western Bohai Sea, China: Controls related to eustasy, high sediment supplies and neotectonics

Liu, Shihao; Feng, Aiping; Yang, Linlong; Du, Jun; Yu, Yonggui; Feng, Wei; Wang, Yaping. Marine Geology, 2020, 427:
106246.

The Bohai Sea is a shallow, semi-closed gulf (basin) at the proximal position of the very wide (one to several
thousand kilometers) eastern Chinese margin and was persistently impacted by tectonic frameworks. Its late
Quaternary stratigraphy provides an excellent natural laboratory for research on the sedimentary processes
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and evolutionary patterns on flat proximal continental margins with high sediment inputs and how these
processes respond to synsedimentary tectonic activity. However, due to the scarcity of comprehensive
sequence stratigraphic studies, our understanding of the above processes is limited. Here, we conducted
a high-resolution sequence stratigraphic study using boomer seismic data with pseudo-3D coverage. The
seismic data revealed seven seismic units (SUs A-G) within the late Quaternary stratigraphy, including (1)
three marine prodeltaic units (SUs A, C, G) characterized by dipping/oblique internal reflections and/or
lobate structures, (2) two terrestrial (fluvial/lacus-trine) units (SUs B and E) dominated by heterogeneous
reflections, (3) an erosional remnant unit (SUs D) with semitransparent reflectors and a lenticular geometry,
and (4) a ravinement-attributed aggradational unit (SU F). Based on the extrapolation between the seismic
stratigraphy and the onshore sedimentary architecture and well-established sequence stratigraphic models,
our preferential interpretation for the four sets of SUs is that they correspond to the highstand, lowstand,
falling-stage and transgressive system tracts, respectively. The seismic geomorphology suggests that
the bulk of the accommodation is dominated by the former two, which is consistent with the alternative
terrestrial-and-marine succession revealed by previous borehole studies. At such a proximal gulf, although
the accumulation of thick highstand units is not surprising, the two thick lowstand units that are bounded
above and below by two different subaerial unconformities are exceptional. Our interpretation indicates
that abnormally thick accumulation occurred under subaerial environments during the lowstand period,
which most likely corresponds to alluvial/floodplain progradation/aggradation given the western Bohai Sea
is connected to the alluvial North China Plain. The lower subaerial unconformities of the lowstand units are
associated with intensive subaerial (most likely fluvial) excavation. Erosion under SU E leads to the formation
of incised and eroded areas that can be tens of kilometers wide and tens of meters deep, cutting into SU A
or even into SU B, which are several times greater than the last glacial maximum incised valley at the top
of SU E. Such intensive erosion appears to be a crucial contributor to the thick lowstand units, as it created

Fig. 3. Extrapolated stratigraphic correlations of the geological column of representative boreholes from the literature (Table 2) with
the *C and optically stimulated luminescence (OSL) ages and the interpreted compressed seismic profiles [with all the representative
seismic units (SUs) and horizons donated] acquired across the western half of the survey area (see Fig. 2 for locations and Fig. 6
for the uncompressed seismic image). The ages of the pre-LGM stratigraphy are highly controversial in these cores, and the primary
hypotheses are summarized in Table 1. The orange, blue, dark blue and yellow fills denote the terrestrial, transitional, marine facies and
the modern Yellow River delta deposits, respectively. Three major marine sedimentary beds (T-1 to T-3) and three terrestrial beds (R1
to R3) within the late Quaternary stratigraphy are indicated. The tectonic framework (depressions and uplifts) and distances between
the cores and/or seismic profiles are denoted at the bottom. Note that the figure does not follow the horizontal scale to better exhibit the
details of borehole columns. The enlarged columns of cores BQ2, BT113, BQ1, BT114, and YRD-1101 are illustrated in Supplementary
Fig. 1. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

ANNUAL REPORT AIipliF:Tizt -E=3 37



EimRasSi# R
Research Programs & Highlights

more accommodation. The great scale of the subaerial incisions is presumably attributed to the fact that
the bulk of them evolved from tectonically triggered depressions because their locations are consistent with
the NE-SW- and NW-SE-striking fault populations. The tectonic forces also controlled the accumulation by
resulting in high-relief basement blocks for the pre-Holocene sedimentation. However, despite such strong
tectonic controls, the subsequent deposition filled and leveled the areas between the high-relief, steep-sided
basement blocks and eventually resulted in a relatively flat substratum for post-LGM deposition, suggesting
that the geomorphic threshold for geological control at such a proximal gulf was passed because of the high-
supply environment.

Combined chronological and mineral magnetic approaches to reveal age variations and stratigraphic
heterogeneity in the Yangtze River subaqueous delta

Cheng, Qinzi; Wang, Feng; Chen, Jin; Ge, Can; Chen, Yinglu; Zhao, Xuangi; Nian, Xiaomei; Zhang, Weiguo; Liu, Kam-
biu; Xu, Yijun; Lam, Nina. Geomorphology, 2020, 359: 107163.

Delta deposits show large spatial heterogeneity in terms of depositional rate and age, which is critical to the
study of delta erosion in response to the declining fluvial sediment load observed at many river mouths in the
world. In this study, we show that the magnetic susceptibility (x) can be an indicator to reveal age variations
and strati-graphic heterogeneity in the Yangtze River subaqueous delta. Ages of three short sediment cores
(b2m)collected at 20-32 m water depth from the Yangtze River subaqueous delta were determined using
?1%pp, ¥'Cs, and opti-cally stimulated luminescence (OSL) dating. In addition, depth variation of x, which is
influenced by post-depositional diagenesis and hence age, was used to roughly infer sediment ages among
the cores in a simple way. The profiles of *°Pb, **'Cs, and OSL dating results indicate the spatial variability of
ages, ranging from the last 100 years to N1700 years. The cores at shallow water depths are younger than
those from deeper sites. Mod-ern deposits (i.e., b100 years old) occur primarily at water depths shallower
than ca. 30 m. The core in the north-ern part of the subaqueous delta shows much older ages than the core
at the southern site with similar water depth, which is caused by their longer distance relative to the mouth of
active sediment discharge distributary. Profile of x confirms such spatial variation of ages in terms of depth
distribution pattern and x value. Older sed-iments (N800 a) show lower and uniform x values due to the
reductive dissolution of ferrimagnetic minerals, while younger sediments (b350 a) show higher x values in
the top layer but they decline with increasing depth. Considering the quick way of magnetic measurement,
stratigraphic correlation based on x can be used first to screen for cores before they are subjected to more
detailed dating. This study shows that the methodolog-ical approach of combining sediment dating with
magnetic measurement has great potential in revealing hetero-geneous deltaic deposits.
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Coastal Morphodynamics and Sedimentary Process

An integrated optic and acoustic (IOA) approach for measuring suspended sediment concentration in
highly turbid environments
Lin, Jianliang; He, Qing; Guo, Leicheng; van Prooijen, Bram C.; Wang, Zheng Bing. Marine Geology, 2020, 421: 106062.

Accurate measurement of suspended sediment concentration (SSC) in highly turbid environments has been
a problem due to optical or acoustic signal saturation and attenuation. The saturation returns a limited mea-
surement range, and the attenuation raises an ambiguity problem that a low optical or acoustic output could
mean a low or a high SSC. In this study, an integrated optic and acoustic (IOA) approach is proposed to (i)
overcome the ambiguity problem; (ii) increase the measurement range to high SSC values; and (iii) obtain
high-resolution SSC profiles. The IOA approach is a combination of Argus Suspension Meter (ASM), Optical
Backscatter Sensor (OBS) and Acoustic Doppler Velocimeter (ADV). In this approach, the ASM-derived
SSC is preferred because of its lowest relative error, followed by OBS and ADV. The ASM can produce
high-resolution (1 cm interval) SSC profiles when it is not saturated (usually SSC < 9 g/L). When ASM is
saturated, the SSC is recovered by OBS. Since the ambiguity problem is solved, the measurement range
of OBS and ADV can be extended up to 300 g/L. The best way to use an ADV, however, is to have a rough
estimation first and assist in the OBS conversion, because its estimates contain large uncertainty. To further
mitigate the impact of sediment particle size on SSC retrieval, we suggest the usage of in-situ sediment
samples for sensor calibration. The I0A approach was verified in the Yangtze Estuary which is a highly turbid
system. Comparison of the IOA approach outputs against water sampling results demonstrates the reliability
of the IOA approach with a relative error of 17-34%. The observed high SSCs were up to 63 g/L. The field
data show that high SSCs were confined in the benthic layer (within 2 m above the bed) in the wet season
under a high river discharge, whereas the suspension was better mixed throughout the water column in the
dry season.

AT AFREFAESHRNERE, ETeRERERERNES N E—HEEHD, FINTEaKEERER
AR ERDVIBEhI . ESEIEMRH T SV ENNESTE, MESHRBNGIESVERENFHENE
B, BMRMAFREAESHHAIENNEERISHHINEDVE (WE1af1b) . EARARS, KR
BT —MASRAERNAZIN (I0A) HEKRKN: ) "RESKEIENAREMLRE; i) FERG
BVENNETER; i) RESOWRNEDVETEFE .

IOARGIEM %, BRRBITREREMN (ASM) , XFREESEREE (0BS) MEFZEHHMEN
(ADV) BHG, EXMGER, BEASMRENSDVE, ANEMNENRERE (26%) , HRZOBS
(30%) FIADV (89%) o BEFULLER, HRIMRETETFIOAH EZNREREERER (Blc) : FEL, ASM
RIBMES (BEESVE <9g/L) , HEEAASMHITRE, ERMURHEIWHER (1cmiEik) 2025,
TIR2, SASMIBHNRY, ASMERKRRYE D ELERNIPIROBSIRAN; F I3, ADVIITIBIOBSHITR EHIRM SN
BNVENREER,

ARPMTEX—ERZE, BMEKIOXRBER=ZMERIHETT T KEINSDENN, SREAE, IR
HRYIOATT AR LIA M52 BROBSHIADVIE S BRI IZF A E LR, M LOFOBSFIADVAYI ESEEY
BZE >100 g/L, HREEHDTENSSVEE (EXIRENLT-34%) , RANTLUEBIASMRESIPRNE
WEEmE. BNEMRMEINZINEGEVEELD), EEFERSBSIERIEVRESE (Ble) .
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Response of Stratification Processes to Tidal Current Alteration due to Channel Narrowing and
Deepening
Zhu, Lei; He, Qing; Shen, Jian. Journal of Geophysical Research-Oceans, 2020, 125(2): 15223.

Stratification in estuaries has received much focus due to its importance in estuarine hydrodynamics and
material transport. By utilizing a well-calibrated numerical model, in this work we investigate the changes
in stratification in the deepened and narrowed North Passage of the Changjiang Estuary. Before channel
narrowing and deepening, lateral straining, generated by the interaction between vertical shear in lateral flow
and transverse salinity gradient, is the dominant factor that controls stratification. A two-layer structure of the
lateral flow strains the isopycnal transversely, resulting in rapid stratification from late flood to early ebb tide.
Thus, maximum stratification occurs during the early ebb. Then, the stratification was suppressed by the
vertical mixing and the less stratified water advected from upstream, even the vertical shear in along-channel
flow continued to strain the isopycnal. After channel deepening and narrowing, the salinity in the upper
water column experienced a sharp vertical gradient during the entire tidal cycle, while the transverse salinity
gradient and lateral flow are profoundly reduced. The impact of lateral straining on stratification becomes
minor. The enhanced stratification results in a sharp decrease in turbulent mixing within the pycnocline.
The water movement in the upper layer is in a free-stream status and the tidal current speed increases
significantly. The alteration of the vertical current structure enhances the along-channel tidal straining and
stratification is most vigorous on late ebb tide.
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Influence of Macrobenthos (Meretrix meretrix Linnaeus) on Erosion - Accretion Processes in Intertidal

Flats: A Case Study From a Cultivation Zone
Shi, Benwei; Pratolongo, Paula; Du, Yongfen; Li, Jiasheng; Yang, Shilun; Wu, Jihua; Xu, Kehui; Wang, Ya Ping. Journal
of Geophysical Research-Biogeosciences, 2020, 125(1): e2019JG005345.

The activity of benthic organisms can strongly influence sediment dynamics in an intertidal flat. However,
few studies have conducted a quantitative assessments of the effect of benthic organisms on erosion-
accretion processes under field conditions. The aim of this study was to quantify the effects of the benthic
clam Meretrix meretrix Linnaeus (M. meretrix) on bed erodibility and sediment erosion-accretion processes
in an intertidal flat. Within the cultivation zone at site A, M. meretrix is present in large humbers (up to 137
individuals per square meter). On the other hand, site B is located outside the cultivation zone. At this
site, which is only 500 m away from site A alongshore, M. meretrix forms a sparse population with only
3.7 individuals per square meter. The results showed that the critical shear stress for erosion,denoted
by T., was 0.22 and 0.32 N/m” at sites A and B, respectively, and the magnitudes of bed-level change
were significantly higher at site A than site B. These results reveal the large effect of M. meretrixon
decreasing 1., augmenting the erosion rate when the bed shear stress due to combined currents
and waves, denoted by tcw, was higher than 1., and conversely enhancing the accretion rate when 7.,
< T,. The changes induced in these parameters are likely to have a large impact on model predictions of
bed erodibility, sedimentary processes, and morphological evolution. Thus, integrated field measurements of
hydrodynamic and bed-level changes, accompanied by simultaneous biological sampling, may help to improve
the parameterization of hydro-sedimentary and morphodynamic models for shallow-water environments.

Figure 7. (a) Time series data of water depth, (b) bed shear stress due to waves (1,), (c) currents (1.), (d) combined wave-current action (1,,), and (e)
bed elevation (e). Dotted lines in (d) and (e) indicate the estimated critical shear stress for the erosion of bottom sediment (t.), which was 0.22 N/
m? for site A and 0.32 N/m? for site B.
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Characterization of longshore currents in southern East China Sea during summer and autumn
Li, Peng; Shi, Benwei; Li, Yangang; Wang, Sijian; Lv, Xin; Wang, Yaping; Tian, Qing. Acta Oceanologica Sinica, 2020,

39(3):1-11.
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. Fig. 8. Vertical variations in residual currents during the obser-vation period.
34.3 cm/s. The depth-averaged residual
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current speeds in September and October were only 50% of that in August, and the residual current direction
gradually rotated in a counter-clockwise direction from the lower to surface layers. (5) Typhoon waves had a
significant influence on the currents, and even affected the middle and lower water layers at depths of >70.0
m. Our results showed that the currents are controlled by the dynamic interplay of the Taiwan Warm Current,
incursion of the Kuroshio Current onto the continental shelf, and monsoonal changes.

ATHERRBEISBEERANEMENEMFENERNTUINE, F2015F7828H-108258FEREMEENE
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MAKR-FRER, EEAEAIRESRE, FERLDRADHR—K. 2) REREEBEKTRESMFRAK, 8
A (EZ) NERRER, TIIRENS1.8 cm/s, EANEAMEYATF120.0 cm/s, JmAMEX202.0 cm/s,
HIMESH & KRB, XM FHMERSAMERA (59.9cm/s), 9B M &/ (42.8cm/s), KEFIYFIRIA/ NG
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Linkage between turbulent kinetic energy, waves and suspended sediment concentrations in the
nearshore zone
Pang, Wenhong; Dai, Zhijun; Ma, Binbin; Wang, Jie; Huang, Hu; Li, Shushi. Marine Geology, 2020, 425: 106190.

Fig. 15. Mean SSC against mean TKE in terms of incident wave time scale under (a) shoaling wave condition, (b) breaking wave condition and (c)
surf bore condition. Mean SSC against TKE at the wave group time scale under (d) shoaling wave condition and (e) broken wave condition.
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Knowledge about the tradeoffs among turbulent kinetic energy (TKE), waves, and suspended sediment con-
centrations (SSCs) in the nearshore zone is relevant for understanding beach morphodynamics at different
temporal and spatial scales. A field measurement lasting for nearly three tidal cycles was conducted to holi-
stically discern couplings between TKE, waves and SSCs, with further evaluation of the relative significance
of TKE and waves on SSCs under various wave conditions over a meso-macro tidal beach, Yintan, to the
north of Beibu Gulf, China. The results showed a dramatic increase in wave groupiness intensity from the
shoaling wave condition to the breaking wave condition and a clear decrease further into the surf bore
condition. The near-bed TKEs under the surf bore condition were an order of magnitude larger than those
under the breaking and shoaling wave conditions at the measurement position. The averaged SSCs in the
near-bed (approximately 10 cm) under the surf bore condition were 1.5 and 4.5 times larger than those under
breaking and shoaling wave conditions, respectively. The variations in relative wave height were a decisive
indicator for the differences in TKE intensities among different wave conditions, while the occurrence of peak
TKEs at the wave front within the intrawave cycle was associated with flow acceleration regardless of wave
conditions. Mean SSCs were well correlated with waves in terms of both incident wave scale and wave group
scale, which was limited to the shoaling wave condition, and the occurrence of near-bed intrawave peak
SSCs was always related to the offshore wave phase. Further, TKE contributed more effectively to sediment
suspension at the wave group scale than at the incident wave scale, especially under broken wave condition.
Among the hydrodynamic factors, TKE played the most important role in the variations in SSCs for all wave
conditions. Flow acceleration served as the second most important factor under the broken wave condition,
while wave group, single wave and advection were equivalent and less important factors for SSCs.
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Impact of river discharge on hydrodynamics and sedimentary processes at Yellow River Delta
Ji, Hongyu; Pan, Shunqi; Chen, Shenliang. Marine Geology, 2020, 425: 106210.

During the Anthropocene, regulating river discharge by high dams may have met the need for water
demands in river basins, but resulted in carrying less freshwater and sediment to the sea, inducing land
degradation and shoreline retreat in worldwide mega-river deltas. In land-ocean interaction, tide response
to water discharge changes plays an important role and is crucial for the river-laden sediment transfer and
dispersal, affecting both nearshore and estuarine deposits. The Yellow River Delta (YRD), which is under
an increasing pressure of the new discharge regime of the Yellow River, has undergone drastic changes
in terms of sediment dynamics and morphologic evolution. To gain a better understanding of the overall
fluvial and marine hydrodynamics and morphodynamic processes in the YRD, in this study, a full-scale
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numerical model is built to investigate the interaction and impacts of changing environmental forcing and
dynamics on flow and sediment transport in the estuary of YRD and its adjacent coasts. The results show
that the river discharge strongly affects the tidal dy-namics and morphology of the delta, particularly in
the close vicinity of the outlet and the intertidal zone. Tidal constituents M2 and K1, which are the most
significant ones in the YRD, are found to be noticeably affected with a decreasing trend when the river
discharge increases. The model results also indicate that river discharge affects the location and intensity
of the shear front that occurs in the nearshore areas of the YRD. Increasing the river discharge can induce
a seaward movement of the shear front, reduce its width and concentrate its shear in-tensity. It is found that
the reverse of the flow direction at each side of the shear front and strong longshore tidal current can act as
a barrier for the sediment dispersal process by keeping suspended sediment in the inner zone, thus to form
a particular sediment deposition zone and the depo-center.
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Transport Mechanism of Suspended Sediments and Migration Trends of Sediments in the Central
Hangzhou Bay
Song, Zekun; Shi, Weiyong; Zhang, Junbiao; Hu, Hao; Zhang, Feng; Xu, Xuefeng. Water, 2020, 12(8): 2189.

Based on the 2013 field survey data of
hydrology, suspended sediments and bottom
sediments in the Central Hangzhou Bay,
this paper explores the dynamic mechanism
of suspended sediments in Hangzhou Bay
by employing material flux decompaosition.
Meanwhile, the migration trends of bed
sediments are also investigated by analyzing
grain size trends. The results show that
during an ebb or flood tide, the hydrograph
of suspended sediment concentration of
Hangzhou Bay is dominated by an M shape
(bimodal), which is attributed primarily to the
generation of a soft mud layer and a separate
fluid mud layer. Laterally, the distribution of
suspended sediment concentration is high
in the south and low in the north. From a _ o ) ) ,

. . . Figure 8. Distribution of sediment transport vector in the middle of Hangzhou Bay.
macroscopic perspective, the net sediment  The black arrows represent the computational results of sampling points, and the red
transport in the study area displays a “north- dotted arrows are the macroscopic transport diagrams of sediments.
landward and south-seaward” trend, presenting
a “C’-shaped transport mode. That is, the
sediments are transported from the bay mouth to the bay head on the north side and from the bay head to
the bay mouth on the south side. The sediment transports by advection and tidal pumping are predominant,
while the sediment transport by vertical circulation makes little contribution to the total sediment transport.
Moreover, the sediment transport in the center of the reach area is dominated by advection, whereas that
near both sides of the banks is controlled by tidal pumping. The asymmetry of the tides, i.e., flood-dominance
in the north and ebb-dominance in the south, is the primary cause of the dynamic mechanism for the overall
“C”-shaped transport mode in Hangzhou Bay. Additionally, coupled with the narrow-head wide-mouth
geomorphology, Hangzhou Bay remains evolving by south shore silting and north shore scouring.
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Storm-induced hydrodynamic changes and seabed erosion in the littoral zone of Yellow River Delta: A

model-guided mechanism study
Fan, Yaoshen; Chen, Shenliang; Pan, Shungi; Dou, Shentang. Continental Shelf Research, 2020, 205: 104171.

Morphological evolution of large river deltas
is highly vulnerable to extreme storm events
due to insufficient sediment supply. As an
abandoned delta lobe, the coasts along
the northern Yellow River Delta (YRD) and
Gudong Oil Field have recently suffered
serious erosion due to extreme storm events
and become increasingly vulnerable. In
this study, a well validated and tested Delft
3D module by the observing hydrodynamic
and sediment data to simulate the
hydrodynamics and seabed erosion during
a storm event in the littoral area of YRD.
Observed wave, current and sediment
data under both fair-weather and storm
conditions were collected in the study area
and used to validate the model. The results
indicated that the model can reproduce

well the hydro-dynamic and sediment @) g5 = iR s ) N (b) & ¢ TRV BRI S
transport processes. A series of numerical w5 = 3 43 DR () B FE R EE (d) R

experiments were carried out to examine

the hydrodynamic changes and sediment transports. In the numerical experiment of normal condition, there
is hardly any sediment transport off the YRD. The numerical experiment of storm condition showed that
storms enhanced tidal residual currents, weakened tidal shear front, and significant wave heights up to 2 m,
consid-erably intensified the sediment resuspension and dispersal. The local sediment resuspension due
to the increased wave-induced bottom stress promoted the sediment plume to expand to the central area
of Laizhou Bay, which seemed to provide sediment source for offshore and southward transport. During the
storm, the active nearshore sediment resuspension provided sediment source for offshore and southward
transport. The intensive dynamics and sediment transport under storm conditions caused significant changes
in seabed erosion and siltation. The main erosion occurred off the Gudong and northern YRD, while the
main siltation appeared in the central area of Laizhou Bay. No significant recovery after a storm and frequent
strong winds have an accumulative effect on the erosion, which is very likely to dominate the erosive states
of the YRD coast in the future.
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Monitoring and evaluation of sand nourishments on an embayed beach exposed to frequent storms in
eastern China

Guo, Junli; Shi, Liangiang; Pan, Shunqi, Ye, Qinghua; Cheng, Wufeng; Chang, Yang; Chen, Shenliang. Ocean & Coastal
Management, 2020, 195: 105284.

Beach nourishment is a proved effective
protection approach which has been widely
used in recent years. An Argus video
monitoring system has been set up to
monitor morphological changes and effects of
continuous nourishments at Dongsha beach,
an embayed beach in Zhoushan Archipelago,
eastern China. Video-derived shorelines along
with their morphological parameters, such as
dry beach width, dry beach area, beach orien-
tation and unit width volume were analyzed
during the monitoring period from June 2016
to July 2017. Analysis of video monitoring data
shows that shorelines retreated during autumn
and winter when storms were intensive,
while advanced in spring and summer, with
a lot of bulges occurred after nourishment
projects. Abrupt varia-tions in the beach
orientation were always followed by gradual
recoveries to the average beach orientation,
while continuous counter-clockwise rotation
occurred after March 2017 when storm
events were sparse. Comparing the different
beach responses to individual storm events,
we found that small-scale and short-interval

sand nourishment implemented timely after Fig. 5. Distribution of shoreline displacement (Ax) (a), dry beach area (DBA) (b), beach
storms can Compensate for Sedlment |OSS orientation (C) and unit width volumetric change (AV) (d) of DOngSha beach over the Study
period.

more effectively on this beach. This study
can provide a reference for local beach
management.
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Asian monsoon and oceanic circulation paced sedimentary evolution over the past 1,500 years in the

central mud area of the Bohai Sea, China

Lyu, Wenzhe, Yang, Jichao; Fu, Tengfei; Chen, Yanping; Hu, Zhangxi; Tang, Ying Zhong; Lan Jianghu; Chen,
Guangquan; Su, Qiao; Xu, Xingyong; Chen, Shenliang. Geological Journal, 2020, 55(7): 5606-5618.

Mud areas within China's marginal seas
record critical information about historic
environmental changes, which may have
contributed to palaeoenvironmental pro-
cesses and to understand their driving
mechanisms. In this study, we investigated
the sedimentary characteristics of a gravity
core from the Bohai Sea central mud areas, to
reveal the interactions between oceanic and
climatic changes over the past 15 centu-ries.
Sedimentary and mineral records indicated that
the depositional environment and sediment
sources were relatively stable, in which the
East Asian Summer Monsoon (EASM) and
Yellow Sea Warm Current (YSWC) variability
can be derived. Based on these results, we
found that the winter Arctic Oscillation (WAO)
was negatively correlated with the coupled
EASM and YSWC changes, namely, a negative
(positive) relationship between EASM and
YSWC during a positive (negative) wAO.
We therefore suggest that over the past 15
centuries, Arctic winter climates may have
modulated palaeoenvironmental changes
over East Asia continental shelves, via
teleconnections with the El Nin6-Southern
Oscillation (ENSO) and the Kuroshio Current.
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FIGURE 10 (a)Sea surface temperature(SST)records of sediment cores 32,506(represented by the
blue line) in the South Yellow Sea (He et al., 2014) and 38,002 (represented by the
black line) in the North Yellow Sea (Zhang et al., 2019), the DSC-12 curve (represented
by the red line), and the relationship between them; (b) stable oxygen isotope curve
(80, represented by the black line) for Heshang Cave (Hu et al., 2008), GSC-12
curve (represented by the red line), and their relationships; (c, d) the precipitation
index record for north central China (Tan et al., 2011) and the drought/flood
(D/F) index record of the Longxi area, with increased D/F index representing
decreased precipitation (Tan et al., 2008);(e)index of abnormal snow
(represented by the black line), a proxy for wAO (Chu et al., 2008);(f)101-year
moving correlations (represented by the red line) between GSC-12 and DSC-12
[Colour figure can be viewed at wileyonlinelibrary.com]
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Beach management strategy for small islands: case studies of China

Zheng, Weiheng; Cai, Feng; Chen, Shenliang; Zhu, Jun; Qi, Hongshuai, Cao, Huimei; Zhao, Shaohua. Ocean & Coastal
Management, 2020, 184: 104908.

Beaches' development on small islands has become increasingly important due to touristic appeals on their
unique landscapes and natural endowments. However, compared with large islands and continental areas,
the natural conditions of these islands are quite poor, their degree of development is relatively low, and they
are insufficiently managed. Therefore, it is urgently necessary to undertake comprehensive management
activities for tourist beaches on small islands. Three small islands in China, i.e. Meizhou, Gulang, and
Weizhou, were selected as case studies to develop a preliminary beach management strategy. On the
basis of a literature search, field observation, interviews with relevant officers, visits to shopkeepers and
residents, tourist questionnaires and internet comment collection, this study summarizes the status of tourist
beach management on small islands, analyzes tourist perceptions, and establishes a SWOT framework. A
comprehensive tourist beach management system is developed with natural environmental, facility-cultural,
and management sub-systems that are highly interactive and interrelated. The development pathway of
tourist beach management on small islands can be subdivided into three individual stages, namely, passive,
positive, and balanced development stages. Management should focus on the island's unique advantages
and infrastructure building in the stage of passive development, management facilities improvement,
recreational activities, policies and regulations in the stage of positive development, and balance tourist
numbers against the ecological environment, the needs of residents and the tourist experience in the stage
of balanced development. Moreover, the beach management being ap-propriate for a small island is highly
correlated with its natural and/or cultural landscapes.

Fig. 5. Island tourist beach management developmental pathway.
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Coastal ocean dynamics reduce the export of microplastics to the open ocean
Zhang, Zhiwei; Wu, Hui; Peng, Guyu; Xu, Pei; Li, Daoji. Science of the Total Environment, 2020, 713: 136634.

Huge amounts of plastic waste are dumped into the ocean every year, forming large Garbage Patches.
Countless microplastics, originating from fragmentation, weathering of larger objects or primary sources, pose
a wide-spread ecological risk. In this study, the dispersion of suspended and floating microplastic particles
in the East China Seas (ECSs) and adjacent seas was investigated via a coupled numerical model that
included a Lagrangian particle tracking module. The role of tidal dynamics was considered in transporting the
microplastic particles in the ECSs and adjacent seas. The results highlighted significant differences between
the transport of suspended and floating microplastic particles. Although microplastic particles originating from
different source areas followed different pathways, the Taiwan Strait, the Tokara Strait and the Tsushima
Strait were identified as the major delivery channels. Of these, the Taiwan Strait played the most important
role in the export of near-surface floating microplastic particles from the ECSs. The results showed that only
a small fraction of the microplastic particles produced from the coastal waters of China (~18%) and Korea
(~14%) entered the Pacific Ocean. However, nearly all of the microplastic particles originating from the west
and south coasts of Kyushu Is-land entered the PacificOcean.

On the cumulative dam impact in the upper Changjiang River: Streamflow and sediment load changes
Guo, Chao; Jin, Zhongwu; Guo, Leicheng; Lu, Jinyou; Ren, Shi; Zhou, Yinjun. Catena, 2020, 184: 104250.

Climate change and anthropogenic activities such as dam construction alter basin-scale hydrological
regime of a river. The upper Changjiang River (UCR) stands out as one of the most heavily dammed rivers
in the world after the construction of the Three Gorges Dam (TGD) and other large dams in its mainstem.
Quantification of the cumulative dam impact is prerequisite for better river management. In this work, we
provide a rigorous ap-praisal of the changes in streamflow, sediment load, and sediment composition at
multiple time scales throughout the uCR based on data in 1950-2017. We observed that a decreasing trend
in annual streamflow has emerged since 2015 at Yichang, the outlet of the uCR basin, although the changes
were statistically insignificant for the first 65 years. The annual sediment load has decreased progressively
and substantially, e.g., by 97% in 2010s compared to 1950s at Yichang. The Three Gorges Dam and the
new large dams in the upstream mainstem accelerated the sediment load reduction in 2003 and 2014,
respectively. As a result, the suspended sediment became finer, with a decrease in mean diameter from 17
pum in the 1960s to 8 um in the 2010s at Yichang. We established a reservoir storage capacity index, which

52 QAPIESEE SR ANNUAL REPORT



EitiRES# R
Research Programs & Highlights

is the ratio of the total reservoir storage capacity to annual streamflow, and identified a threshold of 4% larger
than which the cumulative dam impact will induce profound sediment load reduction. We concluded that
climate change and anthropogenic activities, in particular the large dams in the mainstem, have transformed
the uCR system from a turbulent and muddy river to a placid one, which can affect fluvial processes as
well as aquatic ecosystems by altering sediment and nutrient concentrations and ratios. These hydro-
morphological changes merit the urgent attention of concerned authorities.

Variations of wave parameter statistics as influenced by water depth in coastal and inner shelf areas
Xiong, Jilian; You, Zaijin; Li, Jin; Gao, Shu; Wang, Qing; Wang, Yaping. Coastal Engineering, 2020, 159: 103714.

Wave height, pressure and orbital velocity statistics, as influenced by the factor of water depth, are analyzed
on the basis of five data sets collected in situ from two intertidal sites with a mean water depth of 0.8-2.7 m
and three inner shelf sites (water depths 14.6—-27.6 m). Acoustic Doppler Velocimeters (ADVs) were used
to measure instantaneous wave pressure and current velocity at 0.20-0.35 m above sea bed. The zero-
crossing wave analysis method was applied to analyze the wave data to determine the wave pressure
amplitude P and orbital velocity amplitude U of individual waves, together with the frequency of occurrence
distributions of P and U, which are compared with the three commonly-used, classic Rayleigh, modified
Rayleigh and Weibull distributions. It is found that the distribution of P is almost identical to that of U for
each of the five study sites. The distributions of P and U for the intertidal flat sites fit the Weibull distribution
better than the classic or modified Rayleigh ones, indicating a shallowness effect which is associated with
finite-banded wind-wave spectra and possible wave breaking or near-bed turbulence. On the other hand,
the distributions of P and U measured at the three inner shelf sites agree almost equally with the three
distributions. With increasing water depth, the distributions of P and U are shown to reduce from the two-
parameter Weibull distribution at the shallow intertidal sites to the classic Rayleigh at the deep-water sites.
For coastal engineering applications, an empirical formula is proposed to estimate more accurately the
significant wave height in intermediate coastal waters based on the surface water elevation data.

Effect of Dikes on Saltwater Intrusion Under Various Wind Conditions in the Changjiang Estuary

Li, Linjiang; Zhu, Jianrong; Chant, Robert J.; Wang, Chuning; Pareja-Roman, L. Fernando. Journal of Geophysical
Research-Oceans, 2020, 125(7): 43855.

To improve navigation, the deep waterway project (DWP) was implemented in the North Passage of the
Changjiang Estuary in 1998, which includes a deep channel and two dikes protecting it. By altering estuarine
morphology, the DWP can affect saltwater intrusion and mixing, with implications for drinking water intake and
supply. In this study, we employ a numerical model to study the influence of dikes of the DWP on saltwater
intrusion in the estuary under the climatic and persistent strong northerly wind conditions that occurred in
February 2014. The model results show that the dikes prevent the southward transport of relatively low-salinity
water at the mouth of the North Channel (NC) under climatic wind conditions, resulting in the weakening of
saltwater intrusion and mixing in this channel. Under persistent strong northerly wind conditions, relatively high-
salinity water is transported southward to the mouth of NC and blocked by the dikes causing a water level rise at
the mouth of the NC. As a result, a large amount of high-salinity water advected into the NC and then out to the
sea from the South Chanel, forming a counterclockwise horizontal circulation. The salinity increases abnormally,
but mixing decreases in the NC for no more salinity variance input with the implementation of the DWP. Overall,
the DWP favors water intake for the reservoir in NC under climatic wind conditions and is unfavorable to water
intake under persistent strong northerly winds (>9 m/s), which can lead to extremely severe saltwater intrusion.
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Quantitative reconstruction of Holocene sediment sources contributing to the central Jiangsu coast,
China: New insights into source - to - sink processes

Yang, Yang; Jia, Jianjun; Zhou, Liang; Gao, Jianhua; Gao, Wenhua; Shi, Benwei; Li, Zhanhai; Wang, Yaping; Gao, Shu.
Earth Surface Processes and Landforms, 2020.

Coastal deltaic deposits are the primary locations for sediment storage on Earth, and quantifying their
source contributions is a critical prerequisite for delineating S2S patterns in marginal seas. In most cases,
quantification for the contribution by fine-grained sediments (i.e. particle size < 63um) is considered to
be representative to constrain the overall sediment supply. However, this approach may be inappropriate
because large differences exist between the two quantities. Here we propose an approach to solve
the problem, which is based on the maximum number of tracers from multiple sediment size fractions
incorporating the content of all size fractions of sediment. Using this approach, absolute source contributions
during the Holocene are reconstructed that provide a first-order model for the S2S pattern of the central
Jiangsu coast, China. The Huanghe River is the strongest driver for the Holocene sedimentation, with a
mean contribution of ~721+6% (1417 x 10°%). The absolute contributions from the Changjiang and offshore
areas were of secondary importance, (i.e. ~1711% (330x10°%) and ~11+5% (217 X 10%), respectively).
The results show that a large difference between the relative and absolute source contributions and the
assumption that the relative contribution represents the absolute contribution is invalid in a coastal setting.
The impact of the Huanghe is mainly based on episodic events, such as the event of 1128-1855 AD. The
model also reveals that the offshore sediments are as important as the Changjiang sediments for the central
Jiangsu coast during the Holocene. Thus, the model provides both the time series and overall quantities
of sediment supply during the formation and evolution of the Holocene tidal flats on the Jiangsu coast. Our
findings shed new light on quantitative analysis of sediment sources applicable to future S2S studies of
marginal seas.

Internal waves triggered by river mouth shoals in the Yangtze River Estuary
Wang, Jianxing; Wang, Tao; Xing, Fei; Wu, Hao; Jia, Jianjun; Yang, Zuosheng; Wang, Yaping. Ocean Engineering, 2020,
214:107828.

Internal waves are widespread in oceans and play an important role in mixing. In this study, we observed
some oscillations of pycnoclines that are thought to be caused by internal waves by analyzing the vertical
and temporal variations of current speed and density during ebbs of the neap tides in the south channel of
the Yangtze River (Changjiang) Estuary. These oscillations have an amplitude of 1-2 m and a duration of
2-3 h. To explore the mechanism of this phenomenon, topographic features of the seabed were recorded,
and a huge sandbar was observed at the place where the oscillations occurred. Therefore, we infer the
oscillations in the south channel were caused by the process that the stratified water flowed over the sandbar
which induced internal hydraulics and led to the excitation of internal waves. Froude number was calculated
according to the internal-hydraulics equations and the results verified our hypothesis that it was the interactions
between the stratified water and rapidly changing topography that triggered internal hydraulics. Internal
waves caused upward-directed water movement, which influenced the vertical transport of sediment and the
vertical distribution of the suspended sediment. Internal waves also increased the mass diffusivity coefficient
(Kz) at the interface of internal waves.
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Dynamic mechanism of an extremely severe saltwater intrusion in the Changjiang estuary in February 2014
Zhu, Jianrong; Cheng, Xinyue; Li, Linjiang; Wu,Hui; Gu, Jinghua; Lyu, Hanghang. Hydrology and Earth System
Sciences, 2020, 24: 5043-5056.

Estuarine saltwater intrusions are mainly con-trolled by river discharge and tides. Unexpectedly, an ex-
tremely severe saltwater intrusion event occurred in Febru-ary 2014 in the Changjiang estuary under normal
river dis-charge conditions. This intrusion cut off the freshwater input for 23 d into the Qingcaosha reservoir,
which is the largest estuarine reservoir in the world, creating a severe threat to water safety in Shanghai. No
similar catastrophic saltwater intrusion has occurred since records of salinity in the estu-ary have been kept.
During the event, a persistent and strong northerly wind existed, with a maximum speed of 17.6 m s™', lasting
9 d and coinciding with a distinct water level rise. Our study demonstrates that the extremely severe saltwater
intru-sion was caused by this northerly wind, which drove sub-stantial landward net water transport to form a
horizontal es-tuarine circulation that flowed into the northern channel and out of the southern channel. This
landward net water trans-port overpowered the seaward-flowing river runoff and trans-ported a large volume
of highly saline water into the northern channel. The mechanisms of this severe saltwater intrusion event,
including the northerly wind, residual water level rise, landward water transport and resulting horizontal
circulation, etc., were systematically investigated.

Frequency and magnitude variability of Yalu River flooding: numerical analyses for the last 1000 years

Sheng, Hui; Xu, Xiaomei; Gao, Jianhua; Kettner, Albert J.; Shi, Yong; Xue, Chengfeng; Wang, Ya Ping; Gao, Shu.
Hydrology and Earth System Sciences, 2020, 24: 4743-4761.

Accurate determination of past flooding character-istics is necessary to effectively predict the future flood dis-
aster risk and dominant controls. However, understanding the effects of environmental forcing on past flooding
frequency and magnitude is difficult owing to the deficiency of observa-tions (data available for less than 10
% of the world’s rivers) and extremely short measurement time series (< 100 years). In this study, a numerical
model, HYDROTREND, which generates synthetic time series of daily water discharge at a river outlet, was
applied to the Yalu River to (1) reconstruct annual peak discharges over the past 1000 years and estimate flood
annual exceedance probabilities and (2) identify and quantify the impacts of climate change and human activity
(runoff yield induced by deforestation and dam retention) on the flooding frequency and magnitude. Climate
data obtained from meteorological stations and ECHO-G climate model output, morphological characteristics
(hypsometry, drainage area, river length, slope, and lapse rate), and hydrological properties (groundwater
properties, canopy interception ef-fects, cascade reservoir retention effect, and saturated hy-draulic conductivity)
form significant reliable model inputs. Monitored for decades, some proxies on ancient floods allow for accurate
calibration and validation of numerical model-ing.

Simulations match well the present-day monitored data (1958-2012) and the literature records of historical
flood events (1000-1958). They indicate that flood frequen-cies of the Yalu River increased during 1000—1940,
followed by a decrease until the present day. Frequency trends were strongly modulated by climate variability,
particularly by the intensity and frequency of rainfall events. The magni-tudes of larger floods, events with a
return period of 50 to 100 years, increased by 19.1 % and 13.9 %, respectively, due to climate variability over
the last millennium. Anthro-pogenic processes were found to either enhance or reduce flooding, depending on
the type of human activities. Defor-estation increased the magnitude of larger floods (100- and 50-year floods)
by 19.2 %—20.3 %, but the construction of cascade reservoirs in 1940 significantly reduced their mag-nitude by
36.7 % to 41.7 %. We conclude that under intensi-fied climate change and human activities in the future, effec-
tive river engineering should be considered, particularly for small- and medium-sized mountainous river systems,
which are at a higher risk of flood disasters owing to their relatively poor hydrological regulation capacity.
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Constraints of salinity- and sediment-induced stratification on the turbidity maximum in a tidal estuary

Lu, Ting; Wu, Hao; Zhang, Fan; Li, Jiasheng; Zhou, Liang; Jia, Jianjun; Li, Zhanhai; Wang, Ya Ping. Geo-Marine Letters,
2020, 40(5): 765-779.

The vertical density gradients of salinity and suspended sediment concentration (SSC) cause stratification
in estuaries, which play a vital role in the turbulence structure, water mixing, and sediment transport. To
investigate the effect of stratification, especially SSC-induced stratification, on maintaining the estuarine
turbidity maximum (ETM), we conducted in situ measurements on sediment dynamics at the upper and
central ETM sites in the South Passage of Changjiang Estuary in July 2018. The gradient Richardson
number was estimated as a proxy for the stratification that is attributable to salinity or/and SSC. We found
that salinity-induced stratification was observed mainly on the surface and in the middle layers, whereas
SSC-induced stratification occurred mainly in the near-bottom layers. Furthermore, at the central ETM, the
baroclinic effect was enhanced during the neap tide when the salinity-induced stratification was stronger
than that during the spring tide. In the early phase of floods with minimum velocity during the neap tide,
salinity-induced stratification suppressed the turbulence and vertical diffusion of sedi-ments. Moreover, the
flocculation enhanced the settling process within the water column. Consequently, high concentrations of
fine-grained sediments formed near the bottom and promoted SSC-induced stratification, thereby leading to
the continuous accumulation and trapping of sediments. In conclusion, the interactions among the “salinity-
and SSC-induced stratification” processes served as crucial constraints of the temporal and spatial variations
of the ETM in the Changjiang Estuary.

An automated procedure to calculate the morphological parameters of superimposed rhythmic bedforms

Wang, Li; Yu, Qian; Zhang, Yongzhan; Flemming, Burghard W.; Wang, Yunwei; Gao, Shu. Earth Surface Processes and
Landforms, 2020, 45: 3496-3509.

Subaqueous dunes are often observed to be superimposed on larger dunes, sand bars and tidal ridges, while
smaller dunes may also be found superimposed on larger dunes. In this study an automated method has
been developed by which the geom-etry of superimposed rhythmic bedforms can be analysed. The method
combines two-dimensional (2D) Fourier analysis, wavelet transform, zero-crossing analysis and a variety of
filters. Instead of applying conventional manual procedures, the wavelength of interest can be automatically
determined by a series of 2D Fourier analyses, which is a critical first step for automated analysis of dune
geometries. Based on such efficient data preprocessing, the method can accurately determine dune
orientation, separate target bedform profiles, and identify crests and troughs. With the input of bathymetry,
the dominant regional dune orientation can be deter-mined together with the geometric parameters of
individual dunes (wavelength, height, leeside angles) and their spatial distribution. The method was applied
to both synthetic and observed bathymetries of a tidal ridge off the Jiangsu coast, China, and a sand bank in
the Dover Strait, UK. The results show that almost all dunes in the domain were detected and their geometric
parameters accurately calculated, especially in areas of bedform superimposition.

Influence of suspended sediment front on nutrients and phytoplankton dynamics off the Changjiang
Estuary: A FVCOM-ERSEM coupled model experiment

Ge, Jianzhong; Torres, Ricardo; Chen, Changsheng; Liu, Jie; Xu, Y; Bellerby, Richard; Shen, Fang; Bruggeman, Jorn;
Ding, Pingxing. Journal of Marine Systems, 2020, 204: 103292.

High-turbidity water is a common feature in the estuary and inner shelf. Sediment suspension functions
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as a modulator that directly influences the interactions among nutrients, phytoplankton and other related
ecosystem variables. A physical-biological coupling model system was applied to examine the impact of
sediment front on interactions among on suspended sediment, vertical mixing, nutrients and phytoplankton
over the inner shelf off the high-turbidity, phosphate-limited Changjiang Estuary. The physical model was
the Finite-Volume Community Ocean Model (FVCOM) and the biological model was the European Regional
Seas Ecosystem Model (ERSEM). Results revealed that in the nearshore region the growth of phytoplankton
over the spring-summer seasons was limited by suspended sediments and intensified vertical mixing during
the autumn-winter seasons extended the sediment-induced suppression extended offshore to restrict the
phytoplankton growth over the shelf. Nutrients were diluted by spreading of freshwater discharge and
significantly decreased off the suspended sediment front due to the depletion by the offshore phytoplankton
growth. The simulation results showed that although the diatom phytoplankton dominated the Chlorophyll
a (Chl-a) concentration, the non-diatom group had a more contribution to the biomass. The relatively high
phytoplankton biomass was found over the offshore deep underwater valley area as results of remote
advection by the Taiwan Warm Current and weak turbulent mixing.

Interannual Variabilities of Nutrients and Phytoplankton off the Changjiang Estuary in Response to
Changing River Inputs

Ge, Jianzhong; Shi, Shenyang; Liu, Jie; Xu, Yi; Chen, Changsheng; Bellerby, Richard; Ding, Pingxing. Journal of
Geophysical Research-Oceans, 2020, 125(3): e2019JC015595.

Coastal ecosystems are strongly influenced by terrestrial inputs of freshwater, sediments, and nutrients,
particularly in a megariver estuary of the Changjiang River. A remarkable increase in nutrient loading from the
Changjiang River to the shelf has been observed over the period from 1999 to 2016 and turned the region
into a high eutrophication condition. The Finite-Volume Community Ocean Model and the European Regional
Seas Ecosystem Model were coupled to assess the impact of the nutrient loading on the interannual
variability of nutrients and phytoplankton. The model was first validated via observational data, and then
dynamical analysis were conducted. Singular vector decomposition analysis indicated that the rapid change
of local ecosystem was highly correlated with the change in river nutrient contributions. The Changjiang
estuarine ecosystem was phosphate limited. The phosphate exhibited local variation, while the abundant
nitrate from the river was diluted by the low-nitrate oceanic water. The suspended sediment was significantly
correlated with phytoplankton but not with nutrients. The ratio of diatom biomass to dinoflagellate biomass
respected a rapid response to strong oscillations in the river nutrient input. High diatom primary production
occurred near the sediment front, whereas the dinoflagellate bloom extended significantly offshore. The
spring diatom and dinoflagellate blooms had major peaks in the empirical orthogonal function Modes 1 and 2,
and the autumn bloom is characterized by secondary peaks from Mode 2 in the autumn.

Dynamic Response of the Fluid Mud to a Tropical Storm

Ge, Jianzhong; Chen, Changsheng; Wang, Zheng Bing; Ke, Keteng; Yi, Jinxu; Ding, Pingxing. Journal of Geophysical
Research-Oceans, 2020, 125(3): €2019JC015419.

Fluid mud (FM) is a unigque sedimentary feature in high-turbidity estuaries, where it can make a rapid
contribution to morphodynamics. Insufficient field measurements and fixed-point monitoring lead to deficient
understandings of the formation, transport, and breakdown of the FM under extreme weather conditions.
A field survey was conducted in the Changjiang Estuary during the period of turbidity maximum, just after
Typhoon Haikui. The measurements captured the formation of the FM beneath the suspended layers,
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particularly around the lower reach of the North Passage. The thickness of the observed FM gradually
decreased landward along the channel, with the maximum value reaching ~0.9 m. The major features of
the observed storm-induced FM were simulated using the Finite-Volume Community Ocean Model. The
results indicated that the initial appearance of the FM was the result of a typhoon-intensified, salinity-
induced stratification in the outlet region. The subsequent landward propagation of the FM was driven by the
combined effects of the FM-induced mud surface pressure gradient force and saltwater intrusion near the
bottom. Weak mixing during the subsequent neap tidal period sustained the FM as it rapidly extended into
the middle region of the North Passage. This produced a large velocity shear at the interface of the FM and
upper suspension layer, increasing the entrainment from the FM to the upper suspension layer. As a result
of the increased tidal mixing, the FM weakened and then finally broke down in the subsequent spring tidal
period.

Impacts of River Engineering on Multi-Decadal Water Discharge of the Mega-Changjiang River

Ma, Binbin; Pang, Wenhong; Lou, Yaying ; Mei, Xuefei; Wang, Jie; Gu, Jinghua; Dai, Zhijun. Sustainability, 2020, 12(19):
8060.

Knowledge of river engineering impacts on water discharge is significant to flow guidelines and sustainable
water resource managements for balancing human consumption and the natural environment. In this
study, based on the collected multi-decadal discharge data at Yichang, Hankou, and Datong stations, we
determined that in October, Three Gorges Dam contributed 34.4%, 24.5%, and 18.7% to the discharge
decrease in the upper, middle, and lower reach, respectively, while Gezhouba Dam contributed 14.5%,
10.7%, and 10%. Danjiangkou Reservoir caused the discharge ratio of Hanjiang to Changjiang to
decline from 7.2% during 1954-1973 to 6.3% during 1973-2014. Owing to growing water withdrawal and
consumption, we suggest that the distribution of water diversion and consumption should be regulated to
prevent the probable occurrence of the severe issue of salt water intrusion in the Changjiang Estuary in
2028.

An automated procedure to calculate the morphological parameters of superimposed rhythmic bedforms

Wang, Li; Yu, Qian; Zhang, Yongzhan; Flemming, Burghard W.; Wang, Yunwei; Gao, Shu. Earth Surface Processes and
Landforms, 2020, 45: 3496-3509.

Subaqueous dunes are often observed to be superimposed on larger dunes, sand bars and tidal ridges, while
smaller dunes may also be found superimposed on larger dunes. In this study an automated method has been
developed by which the geom-etry of superimposed rhythmic bedforms can be analysed. The method combines
two-dimensional (2D) Fourier analysis, wavelet transform, zero-crossing analysis and a variety of filters. Instead
of applying conventional manual procedures, the wavelength of interest can be automatically determined
by a series of 2D Fourier analyses, which is a critical first step for automated analysis of dune geometries.
Based on such efficient data preprocessing, the method can accurately determine dune orientation, separate
target bedform profiles, and identify crests and troughs. With the input of bathymetry, the dominant regional
dune orientation can be deter-mined together with the geometric parameters of individual dunes (wavelength,
height, leeside angles) and their spatial distribution. The method was applied to both synthetic and observed
bathymetries of a tidal ridge off the Jiangsu coast, China, and a sand bank in the Dover Strait, UK. The results
show that almost all dunes in the domain were detected and their geometric parameters accurately calculated,
especially in areas of bedform superimposition.
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Exploring records of typhoon variability in eastern China over the past 2000 years
Yang, Yang; Zhou, Liang; Normandeau Alex; Jia, Jianjun; Yin,Qijun; Wang, Yaping; Shi, Benwei; Lei Gao; Gao, Shu.
Geological Society of America Bulletin, 2020, 13(11-12): 2243-2252.

How climate controls tropical cyclone vari-ability has critical implications for modern human society but
is not well understood due to the short length of observational records. To probe this knowledge gap, we
present a synthesis of intense typhoon activity from the northwestern Pacific over the past 2000 years, which
is supported by a new, well-resolved tidal flat sedimentary record from the Jiangsu coast, eastern China.
The record reveals nine intervals of typhoon frequency, indicating that the frequency of intense ty-phoons
has varied on multi-centennial scales over the past 2000 years. Our synthesis shows strong evidence
for a seesaw pattern of intense typhoon frequency between south-eastern China and Japan and Korea.
This pattern can be explained by the EIl Nifio and Southern Oscillation—East Asian Monsoon-sea surface
temperature hypothesis, which potentially explains the basin-wide typhoon climate in the northwestern Pacific
region. A shift in typhoon activity was identified from 550-280 to 280-50 yr B.P. during the Little Ice Age,
when typhoon activity changed from active to quiescent or vice versa. Centennial-scale shifts in Intertropical
Convergence Zone and Western Pacific Warm Pool sea surface temperature are likely to be the pri-mary
forcing mechanisms driving this shift. Results obtained here provide links between typhoon activity and the
El Nifio and South-ern Oscillation, the East Asian Monsoon, and the Western Pacific Warm Pool sea surface
temperature, and therefore improve our abil-ity to fully assess intense typhoon activity in future climate
warming.
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Estuarine and Coastal Ecology and Environment

Variations of soil bacterial diversity and metabolic function with tidal flat elevation gradient in an artificial
mangrove wetland
Yin, Yichen; Yan, Zhongzheng. Science of the Total Environment, 2020, 718: 137385.

Understanding the sensitivity of soil bacteria
to environmental fluctuations can enhance the
management of mi-crobial ecosystem services
in artificial mangrove wetlands. In this study,
the variation in bacterial diversity and metabolic
functions in different compartments (bulk soil,
rhizosphere soil, and rhizoplane) of the saoil
and man-grove plant along the tidal elevation
gradient was studied in Xiatanwei (Xiamen
China) mangrove wetland park, a Kandelia
obovata-dominated artificial mangrove stand.
With the increase of the tidal flat elevation, the
soil pH, total organic matter, and soil moisture
contents decreased significantly, while the
soil electric conductivity and redox potential
increased significantly. The bacterial diversity
in the bulk soil and the rhizosphere soil both
de-creased with the elevation of tidal levels.
The relative abundance of the dominant phyla
in the bulk and rhizo-sphere soils decreased
with the rise of the tidal flat level. A significant
rhizosphere effect was observed in the roots of

K. obovata that the rhizosphere soil had higher Fig. 4. (A) Principal Coordinate Analyses (PCoA) analysis of the bacterial
bacterial diversity and richness than that in community presented in bulk soil, rhizosphere soil and rhizoplane at different
X . . levels of tidal flat; (B) hierarchical clustering analysis of the samples (For
the bulk soil nearby. The rhizosphere soil of K. different samples, Ko represents K. obovata: H, M, and L represent the high,
obovata at the low-tidal flat was enriched with middle and low tidal levels, respectively; S, P, and IP represent the bulk soil,
] ) rhizosphere soil, and rhizoplane, respectively).
the genera Nitrospira and Planctomycetes,
which are valuable for the mangrove ecosystem. The Chaol estimator and Shannon index of the bacterial
community in the rhizoplane of K. obovata were much lower than that in the rhizosphere and bulk soils.
Results of Biolog-Eco assay show that the bacterial groups in low tidal flat bulk soil had the highest abil-ity
in utilizing the carbon sources, which was indicated by the high values of average well color development
and the high Mcintosh index, and the utilization ability of carbon source decreased with the increase of tidal
flat levels. The variation of the soil humidity and Eh jointly shaped the diversity and metabolic function of soil

bacte-rial communities along the tidal flat elevation gradient.

T B IRAR I R E R BRI B B F IR A TAMMEM P REN ES R SRS RN SR, EXIH
R, ARTERMNOHWEMRES, TENIHMEYIAMNAEXZEAE SN SITHREA Y Bk
BENTZL. BERRSZENEN, TEpH, SEVNRMLTESKEEETE, MIEBSENENERS
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UM S ZEMN, RETIFENRG T EPNARSIFEEEE K TIABSMER. BEHRKUNAS, ]
B TIBFRFF IR A B AR EFAVAENS FEFR R EMARRIRPMREIBERIRFRAA, BIRFRTIELLAR
BTZEAEESHARSFENFE, AR LHMORFIIRESHCBERNFFEE, XXAMMES
AR EFEER X, MHRFTFEPAREEZNChaolflitEMShannonf& ¥R X FIRIFA L EPRMAE B
%o Biolog-Econ TR, (MFIRA L ERNAREENENT BENRS, RMAEEASHTFE
B EEE (AWCD) FMMcintoshiE#. REHIBEMEAEIRT AEAMEESESENASMER. HEEE
MEhSY T H RN T /AR E N T IRAR R S R K5 ThEE.

Atmospheric microplastic over the South China Sea and East Indian Ocean: abundance, distribution and
source

Wang, Xiaohui; Li, Changjun; Liu, Kai; Zhu, Lixin; Song, Zhangyu; Li, Daoji. Journal of Hazardous Materials, 2020, 389:
121846.

At present, microplastic (MP) is pervasive globally

and has a regional difference. Recent studies

have identified MP in the terrestrial atmospheric

environment. However, the connection between

terrigenous atmospheric MP emissions and

impacts over the ocean is not well known. Here,

we present the distribution of atmospheric

MP abundance over the ocean based on a

transoceanic survey conducted across 21

sampling transects from the Pearl River Estuary

(PRE) to the South China Sea (SCS) and then

to the East Indian Ocean (EIO). The abundance

of atmospheric MP over the PRE (4.2 £ 2.5

items/100 m®) was significantly higher than that

over the EIO (0-4 + 0.6 items/100 m3)- However, Fig. 6. The backward trajectory of the air parcel along all sampling transects.
the abundance of atmospheric MP in the SCS The dqttgd line repre§ents the three-day backward trajectories of air

parcelsindifferent sampling areas.

(0.8 £ 1.3 items/100 m®) was not significantly

different from the EIO and PRE. This result revealed that MP undergoes long-range transport, more than 1000
km away, through the atmosphere, but atmospheric MP transmission as the main source of oceanic MP based
on transoceanic studies is not a plausible assumption. Furthermore, backward trajectory model analysis of 21
sampling transects preliminary showed the potential sources of atmospheric MP over the PRE, SCS, and EIO.

£2019FE3 8205 E 2019548258018, FH1EF “LK3S” FREFPTRRERNEIO. EHE. KRED
BN SR ME N A S S FMEERLETT X, ERAMBIVKMASPHRBRHERFEIIE 2R
Bom, BEETRANMERSHEHE. £28REMEASTHMERNEERNO~7.71/100m°, FigH1.0M
/100m°, BROIOMASPHEBRIERE (4.212.57/100m%) BEAFRENE¥ (0.4£0.67/100m% , MR
BIASHEBRIERE(0.81.31/100m) SRENEFNKIOLEZER. AREREBRT, HERALL
BEASEEEHE—TEZRBUNMIMT, BXSREHSEFHENNEERREATE—NEENRIL
B, EFHENEERHAREESERERAR AMREFIAR. toh, 321 RIFEETE NGB
REDRDY B8 T RENE#. e IAOASHHERNEERER. EPEeRSMBRBERRTIES
B, MAREIEFEARSHERFEEFRETFENERAKR,
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Influence of the herbicide haloxyfop-R-methyl on bacterial diversity in rhizosphere soil of Spartina
alterniflora
Liang, Qiuyao; Yan, Zhongzheng; Li, Xiuzhen. Ecotoxicology and Environmental Safety, 2020, 194: 110365.

Haloxyfop-R-methyl (haloxyfop) can
efficiently control Spartina alterniflora
in coastal ecosystems, but its effect on
soil microbial communities is not known.
In the present study, the impact of the
haloxyfop on rhizosphere soil bacterial
communities of S. alterniflora over the
dissipation process of the herbicide has
been studied in a coastal wetland. The
response of the bacterial community
in the rhizoplane (iron plaque) of S.
alterniflora subjected to haloxyfop
treatment was also investigated.
Results showed that the persistence
of haloxyfop in the rhizosphere soil
followed an exponential decay with a
half-life of 2.6—4.9 days, and almost
all of the haloxyfop dissipated on
Day 30. The diversity of rhizosphere
soil bacteria was decreased at the
early stages (Days 1, 3 & 7) and
recovered at late stages (Days 15
& 30) of the haloxyfop treatment.
Application of haloxyfop treatment

increased the relative abundance of the Fig. 6. The backward trajectory of the air parcel along all sampling transects. The
. dotted line represents the three-day backward trajectories of air parcelsindifferent
genera Pseudomonas, Acinetobacter, sampling areas.

Pontibacter, Shewanella and

Aeromonas. Strains isolated from these genera can degrade herbicides efficiently, which possibly played
a role in the degradation of haloxyfop. The rhizoplane bacterial diversity was reduced on Day 15 while
being vastly enhanced on Day 30. Soil variables, including the electric conductivity, redox potential, and soll
moisture, along with the soil ha-loxyfop residue, jointly shape the bacterial community in rhizosphere soil.

ERBRE—HEENANRIEY), EKELRSRMIY BT BN TR ESREEMFINEE BRUEH
BERERENTHEENZHFENESRSWEAEEENE X, BRI ERRERNSESNZ —EBUARE
fl-—SMEER. SMEERELL XEHBK BUREARAMAMR, NWIR, BENZGESNAEMESIF
R ROFIEFFRE D, BRIRABIHFIMTHIKEAR SR EE TN T ERIEBI R AN T ENE
VIBSREMBIRNN, BXEEDNT SMERETHMA IR TENERoISEE, AUHESEERBIIMNE,
SUEEELEEEHRNEZRR T IRYHEMNZFE, EKEEZMARE, XTHRARRER T S8 E
EE—MENIMEREFHNELTKERESN, NEEEEERRENREMRTHZFRE,
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Nitrogen isotopic analysis of nitrate in aquatic environment by cadmium- hydroxylamine hydrochloride
reduction.
Jin, Jie; Jiang, Shan; Zhang, Jing. Rapid Communications In Mass Spectrometry, 2020, 34: e8804.

Rationale: The nitrogen isotopic ratio of nitrate (5'°N-NO; value) is a critical parameter to understand nitrogen
biogeochemical cycling in aquatic systems. Current approaches to the determination of °N-NO, values
involve time-intensive handling procedures, use of toxic chemicals and complicated microbial incubation.

Methods: A chemical reduction method for measuring the 8'°N-NO, values of aquatic samples was
established. Nitrate was first quantitatively reduced to nitrite in a column filled with copper-coated cadmium
granules, and the produced nitrite further reduced to nitrous oxide gas with hydroxylamine hydrochloride.
The nitrogen isotope ratio of the produced nitrous oxide was measured using a continuous flow isotope ratio
mass spectrometer coupled with a purge and cryogenic trap system.

Results: The optimized experimental conditions were: solution acidity, H" concentration is 0.46 M, pH
= 0.34; dosage of hydroxylamine, molar ratio of NH,OH to NO, is 4; reaction temperature, 45 C; and
reaction time, 14-16 h. No salt effect was found in this method. The reproducibility of the 8"°N-NO, value
for the laboratory standard was better than 0.3%. for long-term measurements (20 nmol NO; requirement).
Conclusions: This method provides a reliable approach in the determination of 8°N-NO, values at natural
abundance. It provides (1) high measurement accuracy, (2) ease of operation, (3) environmental-friendly
procedure (less toxic regents used), and (4) suitability for both fresh and saline water samples.

NERIL T —MRAFEHRBRAREBMURIINE S E. HEREWCd-NH,OHERAIN,OSAFF ABIRMS
ERRBER(MR. A ZEERERE. SREENMLR, RRESERE. B TESZBUFRFAE
R, AIRAFHK. BKERRRAKENHEBRERRERURNE,

FIGURE 4 Schematic of the Cd-NH,0OH method for 3°N-NO, analysis.
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Environmental impact and recovery of the Bohai Sea following the 2011 oil spill.

Wang, Yujue; Lee, Kenneth; Liu, Dongyan; Guo, Jie; Han, Qiuying; Liu, Xihan; Zhang, Jingjing. Environmental Pollution
(Barking, Essex : 1987), 2020, 263(Pt B): 114343.

The 2011 spill at platforms B and C of the Penglai 19-3 oil field in the Bohai Sea has been the worst oll
spill accident in China. To assess long-term effects, a comprehensive monitoring program of chemical
and biological variables (within a 2.2 km radius of the spill site) was conducted five years after the spill.
Comparison of nutrient, Chl-a and oil concentrations in seawater, TOC, PAHs, heavy metals concentra-tions
within the sediments, and the abundance and biomass of macrobenthic organisms to values ob-tained before
and after the oil spill in previous studies indicate habitat recovery has occurred within the Bohai Sea following
the episodic oil release. Observed elevated oil concentration in the water column and higher concentrations
of two heavy metals, five PAHs, TOC, TOC/TN and lower values of 8"°C, together with a reduction in
macrobenthic biomass in near-field samples, suggest the influence of contaminants from chronic releases of
oil and operational waste discharges within the vicinity of the oil platforms.

I EE K EKESRE. HEER. HEE. NMYTOC. PAHs. ESRBUNRKMENIB D7, KREA
20115 & 19-3 A M EXHARFEMEAHKL, EERAFTSNEES RN SIS R
A, A ALK EFENIFR,

Fig. 5. Spatial distribution of macrobenthic abundance (a), biomass (b) and Shannon-Wiener index (H’) (c).

Restoring wetlands outside of the seawalls and to provide clean water habitat.

Chen, Xuechu; Huang, Yingying; Yang, Hualei; Pan, Liping; Perry, Danielle C; Xu, Ping; Tang, Jianwu; You, Wenhui; He,
Xiaoyan; Wen, Quan. Science of the Total Environment, 2020, 721: 137788.

In this study, we reported a practice
at northern Hangzhou Bay, southeast
China aimed at restoring coastal wet-
lands within the intertidal zone outside
of the seawalls. The principle idea
is protecting the site and helping the
marsh establishment by engineering
measures, and thereafter, relieving
the protections to encourage the self-
organization of the restored ecosystem.
The results of this implementation
showed the marsh reached an average
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vegetation cover of 70% in the first year. The excess nitrogen was removed by an ecological recirculating
treat-ment system, which was coupled in the wetland. The long-term performance of the wetland suggested
that it could resist disturbances such as hurricanes and algal blooms, and provided clean water habitat
for aquatic fauna. By presenting the case of Hangzhou Bay, we call for more novel coastal restoration
implementations that aim to create new boundaries with engineering features and self-organization, which
benefitbothhuman and nature.
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Distribution and behaviour of dissolved selenium in tropical peatland-draining rivers and estuaries of
Malaysia

Chang, Yan; Muller, Moritz; Wu, Ying; Jiang, Shan; Cao, Wan Wan; Qu, Jian Guo; Ren, Jing Ling; Wang, Xiao Na; Rao,
En Ming; Wang, Xiao Lu; Mujahid, Aazani; Muhamad, Mohd Fakharuddin; Aun, Edwin Sia Sien; Jang, Faddrine Holt Ajon;
Zhang, Jing. Biogeosciences, 2020, 17(4): 1133-1145.

Selenium (Se) is an essential micronutrient for
aguatic organisms. Despite its importance, our
current knowledge of the biogeochemical cycling
of dissolved Se in tropical estuaries is limited,
especially in Southeast Asia. To gain insights
into Se cycling in tropical peat-draining rivers
and estuaries, samples were collected from the
Rajang, Malu-dam, Sebuyau, Simunjan, Sematan,
Samunsam and Lunda rivers and estuaries
in western Sarawak, Malaysia, in March and
September 2017 and analysed for various forms
of Se (dissolved inorganic and organic). Mean
total dissolved Se (TDSe), dissolved inorganic Se
(DISe) and dissolved organic Se concentrations
(DOSe) were 2.2 nmol L™ (range: 0.7 to 5.7 nmol
L™, 0.18 nmol L™ (range: less than the detec-tion
limit to 0.47 nmol L™") and 2.0 nmol L' (range: 0.42 _ _ o
B Figure 6. Conceptual diagram of the behaviour of Se species in the
to 5.7 nmol L™"), respectively. In acidic, low-oxygen, maludam estuary. HMW, LMW and DMSe represent high molecular weight,
organic-rich blackwater (peatland-draining) rivers, low molecular weight and dimethylselenide, respectively.
the concentra-tions of DISe were extremely low
(near or below the de-tection limit, i.e. 0.0063 nmol L), whereas those of DOSe were high. In rivers and estuaries
that drained peatland, DOSe / TDSe ratios ranged from 0.67 to 0.99, showing that DOSe dominated. The positive
relationship between DISe and salinity and the negative relationship between DOSe and salinity indicate marine
and terrestrial origins of DISe and DOSe, respectively. The positive correlations of DOSe with the humification
index and humic-like chromophoric dis-solved organic matter components in freshwater river reaches suggest
that peat soils are probably the main source of DOSe. The DOSe fractions may be associated with high molecu-
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lar weight peatland-derived aromatic and black carbon com-pounds and may photodegrade to more bioavailable
forms once transported to coastal waters. The TDSe flux delivered by the peat-draining rivers exceeded those
reported for other small rivers and is quantitatively more significant than previ-ously thought.
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Is color a matter of concern during microplastic exposure to Scenedesmus obliquus and Daphnia
magna?
Chen, Qiqging; Li, Yue; Li, Bowen. Journal of Hazardous Materials. 2020, 383: 121224.

Toxicities of microplastics (MPs)

on aquatic organisms have been

widely investigated often by using

white or transparent MPs. However,

various colored MPs scatter in the

real aquatic environment. Here

we investigated four colored MPs’

effects on Scenedesmus obliquus

algal growth first. Under the light

condition, algal growth increased

initially due to hormesis stimulation

and then decreased gradually at higher MP concentrations. Green colored MPs exhibited the lowest inhibition
effect, probably due to their resemblance to algae; white MPs in-hibited the algal growth significantly, which
was attributed to the presence of ethanol. Turbulence condition seemed to diminish algal growth differences
among groups, but it led to slight oxidative stress. Furthermore, we also tested MP effects on Daphnia magna
feeding ability. Results indicated that daphnids were probably not able to distinguish colored MPs from algae.
But their algae ingestion amounts increased when MPs reached to 40% of algal cells, probably because
daphnids could widen their filtering gapes when food quality decreases. However, this phenomenon did not
last until the 3rd day, as the agglomeration of MPs and algae made them settle down. Overall, our results
highlighted the color may alter some MP effects and is necessary to be considered in (eco) toxicological
studies.

AXEFEER T AREBENHENEE RSB RERNKESTERN, BINREMRNRIMATLIN, E5X
REME, SREBRRERRN SRR ;§E’J$+K ﬁﬁé’lHiﬂE’J,&FLEﬁﬂmF MR I EKIDH IR
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Photochemical dissolution of buoyant microplastics to dissolved organic carbon: Rates and microbial
impacts
Zhu, Lixin; Zhao, Shiye; Bittar, Thais B.; Stubbins, Mon; Li, Daoji. Journal of Hazardous Materials, 2020, 383: 121065.

Trillions of plastic fragments are afloat at sea, yet they represent only 1-2% of the plastics entering the
ocean annually. The fate of the missing plastic and its impact on marine life remains largely unknown. To
address these unknowns, we irradiated post-consumer microplastics (polyethylene, PE; polypropylene, PP;
and expanded polystyrene, EPS), standard PE, and plastic-fragments collected from the surface waters
of the North Pacific Gyre under a solar simulator. We report that simulated sunlight can remove plastics
from the sea surface. Simulated sunlight also fragmented, oxidized, and altered the color of the irradiated
polymers. Dissolved organic carbon (DOC) is identified as a major byproduct of sunlight-driven plastic
photodegradation. Rates of removal depended upon polymer chemistry with EPS degrading more rapidly
than PP, and PE being the most photo-resistant polymer studied. The DOC released as most plastics
photodegraded was readily utilized by marine bacteria.

EFPHERRAERRER SRHERR R ER P, RIEGEE, BRIENNEFFERNNEEFENRTEIFE
NBRIHERN1%, BiF99%HNEFNRAIIEE TR, XSEFERNFHEBLISRIESKILITERH
FERRBZ— AXRRT AR T REMEREFHER BRI T2, HRAI, HEREEERNT
SRESHEMNMERIEX, BRZKHNBRBARERRER, MBIKEERRRE, 23EE, KR
BEFRBESIHEMNIENLD, HFYaErESRRaYREIR = ERARRIRI0,

Fig. 2. Optical and scanning electron microscopic photographs of dark and irradiated microplastic samples.
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Variation in microplastics composition at small spatial and temporal scales in a tidal flat of the Yangtze
Estuary, China
Wu, Fengrun; Pennings, Steven C.; Tong, Chunfu; Xu, Yutian. Science of the Total Environment, 2020, 699: 134252.

Microplastics are small, degrade slowly, and easily persist in the water column because they are close to
neutrally buoyant. Understanding the distribution of microplastics is fundamental to evaluating the ecolog-ical
risks that they cause and to identifying ways to control microplastics pollution. Most of the existing research
on the distribution of microplastics in the coastal zone has focused on large spatial and temporal scales. To
build on past work, we investigated variation in microplastics in a tidal flat of the Yangtze Estuary on small
spatial (sediment depth, mudflat vs. vegetation zone) and temporal (fortnightly and semidiurnal) scales.
Microplastics were more abundant in surface (0—2 cm) sediments during neap versus spring tide cycles,
likely indicating increased deposition during periods with calm waters and increased suspension when water
was more turbulent, but did not vary at greater depths in the sediment. Individual microplas-tics particles
were also larger during neap versus spring tide periods. In contrast to the variation between spring and neap
tide periods, we found no variation in the abundance of microplastics on the semidiurnal scale. Microplastics
were also more abundant in the transect in the vegetation than at slightly lower eleva-tions in the adjacent
mudflat. Across all samples, the abundance of microplastics was negatively correlated with the strength of
hydrological processes such as submergence time and flow velocity. Our results showed that sampling of
microplastics in the intertidal environment needs to consider variation among spring and neap tide cycles,
and also among different intertidal habitats that may differ only slightly in ele-vation. We encourage coupling
sampling with direct measures of hydrological processes so that variation in microplastics abundance and
size can be rigorously linked to hydrological processes.

FEBIEENM L, HNARTOIOMRHMERERNZRIRE CRYARE, JMSERT) MEVYE
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AE, ¥AHRELTRYNHENSESETN. SPMERIRSEFIORMEEL, ERTHRNHMENSE
FE. MEMNFESKIRENRE (FIlELREMmE) 20RMEX. RINNVERKA, HIEMRRN
BB RFREZ BTN NEZEKCIENER, URSEANEEMTARNERZERNER,

Fig. 1. A) location of the study area at the southern side of the Yangtze Estuary. B) Layout of the two transects in the Nanhui tidal flat.
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Conversion of coastal wetlands, riparian wetlands, and peatlands increases greenhouse gas emissions:
A global meta-analysis

Tan, Lishan; Ge, Zhenming; Zhou, Xuhui; Li, Shihua; Li, Xiuzhen; Tang, JianwuGlobal Change Biology. 2020, 26(3):
1638-1653.

Land-use/land-cover change (LULCC) often results in degradation of natural wetlands and affects the
dynamics of greenhouse gases (GHGs). However, the magnitude of changes in GHG emissions from
wetlands undergoing various LULCC types remains unclear. We conducted a global meta-analysis with a
database of 209 sites to ex-amine the effects of LULCC types of constructed wetlands (CWSs), croplands
(CLs), aquaculture ponds (APs), drained wetlands (DWSs), and pastures (PASs) on the vari-ability in CO,,
CH,, and N,O emissions from the natural coastal wetlands, riparian wetlands, and peatlands. Our results
showed that the natural wetlands were net sinks of atmospheric CO, and net sources of CH, and N,O,
exhibiting the capacity to mitigate greenhouse effects due to negative comprehensive global warming po-
tentials (GWPs; —0.9 to -8.7 t CO,-eq ha™' year™". Relative to the natural wetlands, all LULCC types (except
CWs from coastal wetlands) decreased the net CO, uptake by 69.7%-456.6%, due to a higher increase in
ecosystem respiration relative to slight changes in gross primary production. The CWs and APs significantly
increased the CH, emissions compared to those of the coastal wetlands. All LULCC types associ-ated with
the riparian wetlands significantly decreased the CH, emissions. When the peatlands were converted to
the PASs, the CH, emissions significantly increased. The CLs, as well as DWs from peatlands, significantly
increased the N,O emissions in the natural wetlands. As a result, all LULCC types (except PASs from riparian
wet-lands) led to remarkably higher GWPs by 65.4%-2,948.8%, compared to those of the natural wetlands.
The variability in GHG fluxes with LULCC was mainly sensitive to changes in soil water content, water table,
salinity, soil nitrogen content, soil pH, and bulk density. This study highlights the significant role of LULCC
in increasing compre-hensive GHG emissions from global natural wetlands, and our results are useful for
improving future models and manipulative experiments.

FIGURE 1 Location of the study sites. Natural coastal wetlands (NCWs) include tidal salt marshes, mangroves, and tidal freshwater marshes;
natural riparian wetlands (NRWSs) include undisturbed freshwater marshes and swamps in the riparian zones of rivers or shallow lakes; and
natural peatlands (NPLs) include undisturbed fens, bogs, and swamps. The symbols of LULCC types of constructed wetland (CW), cropland (CL),
aquaculture pond (AP), drained wetland (DW), and pastures (PAS) were overlapped on the symbols of natural wetlands (details in Tables S1-S3)
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The ocean's ultimate trashcan: Hadal trenches as major depositories for plastic pollution
Peng, Guyu; Bellerby, Richard; Zhang, Feng; Sun, Xuerong; Li, Daoji. Water Research, 2020, 168: 115121.

Plastic debris and marine microplastics are being discharged into the ocean at an alarming scale and have been
observed throughout the marine environment. Here we report microplastic in sediments of the Challenger Deep,
the deepest known region on the planet, abyssal plains and hadal trenches located in the Pacific Ocean (4900
me10,890 m). Microplastic abundance reached 71.1 items per kg dry weight sediment. That high concentrations
are found at such remote depths, knowing the very slow sinking speed of microplastics, suggests that supporting
mechanisms must be at-play. We discuss cascading processes that transport microplastics on their journey
from land and oceanic gyres through interme-diate waters to the deepest corners of the ocean. We propose that
hadal trenches will be the ultimate sink for a significant proportion of the microplastics disposed in the ocean.
The build-up of microplastics in hadal trenches could have large consequences for fragile deep-sea ecosystems.

BRI A MEFHEERE IR ABRMRRINGEF, HAEBMEFHRRRMNEE, 3R E 7K ERRHNE
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Fig. 4. A schematic of pathways of microplastics from various sources entering the hadal trenches (taking the New Britain Trench as an example),
making the deepest spots on Earth the ultimate sink and depository for microplastics. Microplastics from land and ocean sources may enter the
marine environments and transfer through the food chains. Through biological interactions (e.g., marine snow), microplastics increase density and
sink to deeper layers. Once entering the hadal zone, physical processes facilitate microplastics to deposit in the hadal trenches and bioavailable for
benthic organisms.
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Wave effects on seedling establishment of three pioneer marsh species: survival, morphology and
biomechanics.

Cao, Haobing; Zhu, Zhenchang; James, Rebecca; Herman, Peter M J; Zhang, Liquan; Yuan, Lin; Bouma, Tjeerd J.
Annals of Botany, 2020, 125: 345-352.

e Background and Aims It is important to have an in-depth mechanistic understanding of tidal marsh
establish-ment and dynamics to ensure the long-term persistence of these valuable ecosystems. As wave
forcing may be ex-pected to impact seedling establishment, we studied the effect of water-imposed drag
forces on seedling survival, morphology and biomechanical properties of three marsh pioneer species that
are dominant along the salinity gradient in many areas around the world: Spartina anglica (salt to brackish),
Scirpus maritimus (brackish) and Phragmites australis (brackish to fresh).

* Methods Using a newly developed plant-shaking mesocosm (PSM) that mimicked water-imposed
wave drag forces, the effect of wave stress on seedling survival was examined, together with impacts on
morphology and biomechanical properties.

* Key Results After 7 weeks of exposure to wave stress, lowered seedling survival and growth for all species
was revealed. Wave treatments increased the root/shoot biomass ratio to enhance anchorage and made
seedlings more flexible (i.e. reduced flexural rigidity), which might be regarded as a mixed outcome between
a stress avoidance and stress tolerance strategy.

e Conclusions The different biomechanical responses between the three dominant marsh pioneer species,
overall, make them less resistant to external stress. Therefore, our results indicate that the likelihood of
marshes becoming established is reduced if wave energy increases. Despite the different biomechanical
response of these three pioneer species to waves, the seedlings of all species were found to have low
resistance to exter stresses.
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Fig. 3. Biomechanical traits of survived seedlings showing more flexibility after the continuous wave exposure: (A) Young’s modulus; (B) second
moment of area; (C) flexural stiffness; and (D) breaking force of three pioneer marsh seedlings (data are means + s.e.; C and W indicate control
and wave treatment groups separately; * P < 0.5, **P < 0.01).
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Re-invasion of Spartina alterniflora in restored saltmarshes: Seed arrival, retention, germination, and
establishment
Zhao, Zhiyuan; Yuan, Lin; Li, Wei; Tian, Bo; Zhang, Liquan. Journal of Environmental Management, 2020, 266: 110631.

The invasive plant Spartina alterniflora presents a serious threat to the saltmarsh ecosystems in the
Yangtze Es-tuary. Various measures have been implemented to control S. alterniflora and restore the
natural saltmarshes in this area. However, many saltmarsh restoration activities often fail partly because of
recursions of this invasive plant. In this study, we investigated the re-invasion of S. alterniflora in a restored
saltmarsh in the Chongming Dongtan National Nature Reserve by analysing the aspects of seed arrival,
retention, germination, and estab-lishment, to better understand the potential factors that may influence
the re-invasion of restored saltmarshes. The results showed that 1) tidal currents dispersed the seeds from
the possible source area to the restored saltmarsh and adjacent mudflat. The spatio-temporal dynamics
of arrived seeds were shown to vary greatly depending on the intertidal geomorphology, vegetation, and
hydrodynamic processes. 2) Seed retention in the re-invaded area was shown to be greatly influenced by
burial depth, and moderate sedimentation rates provided safe sites for the retention of arrived seeds. 3)
Only when both the burial depth and inundation duration below certain thresholds, the retained seeds could
germinate and establish in the recipient habitats successfully. The results from this study highlight that control
efforts and the management of S. alterniflora should not only focus on the re-invaded areas of restored
saltmarshes, but also on the possible source areas of re-invasive species.

HWERRERERFEZANG, NEMEMFESIERN THELRENS, HEHRIMT XRIENESHE,
MRERZBF T ELIRYTH ZRNEHBEN, NHE—SREEFHEKINSRY T ERRIER M T B,

Fig. 5. (a and b) Seed retention rates of Spartina alterniflora under different burial depths at the high-elevation (H), intermediate-elevation (M), and
low-elevation (L) sites in a restored saltmarsh (RS) and mudflat (MD). (c) Fitted curves of S. alterniflora seed retentions to burial depth, showing
the thresholds.

Emergency control of Spartina alterniflora re-invasion with a chemical method in Chongming Dongtan, China
Zhao, Zhiyuan; Xu, Yuan; Yuan, Lin; Li, Wei; Zhu, Xiaojing; Zhang, Liquan. Water Science and Engineering, 2020, 13(1):
24-33.

The exotic species Spartina alterniflora (S. alterniflora) seriously threatens the stability and functioning of
saltmarsh ecosystems in the Yangtze Estuary. Ambitious efforts have been undertaken to control this species,
but subsequent re-invasion is frequent, presenting a significant barrier to restoration. The complexity and
high cost of integrated physical control programs has necessitated a shift in focus, leading to considerable
attention being paid to the potential of herbicides to control S. alterniflora. To find a strategy for emergency
control of small and scattered patches of re-invading S. alterniflora, an in situ field experiment using Gallant
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(Haloxyfop-R-methyl) herbicide was conducted. The growth parameters of plant density and height were
used to evaluate the control efficiency of different treatment dosages and times and sediment samples
were taken for environmental toxicity analysis. The results show the following: (1) the control efficacy of
the maximum proposed application dose (2.70 g/m?) was 92% for continuous swards and 100% for small
patches, while those of other dosages (0.45 g/m?, 0.90 g/m?, and 1.35 g/m?) were lower than 40%; (2) the
appropriate implementation time was July to August with 100% mortality resulting from a single application,
while S. alterniflora was shown to be capable of recovering rapidly after treatment in May; and (3) there
were no significant differences in the community structure of meiofauna among the herbicide treatments and
the control, and no herbicide residues were detected in sediment samples collected from treatment areas.
This chemical control method was implemented in the Shanghai Chongming Dongtan National Bird Nature
Reserve (CDNR). The results of this study indicate that Gallant is an environmentally friendly herbicide with
high efficiency, which can be adopted for emergency control of re-invading S. alterniflora.

B RETREEMAXEUE, BIMEN\XKLE, RREFRLEEEAEZSEIRNSRERERES
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Fig. 3. Control efficacy after application of Gallant herbicide for one month with different dosages.

Sources and preservation dynamics of organic matter in surface sediments of Narmada River, India —

[llustrated by amino acids

Fernandes, Dearlyn; Wu, Ying; Shirodkar, Prabhaker Vasant; Pradhan, Umesh Kumar; Zhang, Jing; Limbu, Samwel
Mchele. Journal of Marine Systems, 2020, 201: 103239.

The preservation process of organic matter (OM) in estuarine environments determines the recycling and sinking
of nutrients. This process requires the identification of sources, degradation states and the main processes af-
fecting OM transformations. Unfortunately, our understandingof the sources, degradation and factors affecting
OM distribution in tropical rivers experiencing strong seasonality and monsoonal influence is still limited. This
study examined the sources, degradation and factors affecting OM distribution along the Narmada River and its
estuary during different seasons. Surface waters and sediments were analyzed seasonally for selected physico-
chemical parameters and bulk compositions of sediments, together with amino acids (AA, including the bacterial
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biomarker, D-AA). The sources of OM were soils containing detrital terrestrial plant material, with C, and C,
plants dominating the estuarine and riverine stations, respectively. The other sources of OM were in-situ pro-
duction, together with bacteria and their remnants. Strong seasonality and monsoonal conditions control the
sources and distribution of OM in the river. Higher concentrations of total hydrolysable amino acids (THAA) were
observed in riverine stations, suggesting the presence of relatively fresher OM. The lower OC:SA ratios recorded
in the estuarine sediments indicated a limited OM preservation in the studied river. Positive de-gradation index (DI)
values were obtained during the pre-monsoon season, suggesting seasonal changes in OM diagenesis. Physical
(strong tidal currents, rainfall, reduced water flow due to seasonal variations and shallow water depth within the
estuary) and geochemical (mineral surface adsorption processes) factors control the distribution and transport
of OM. Taken together, the sources, preservation and diagenesis of terrestrial OM along the Narmada River was
controlled differentially by the strong seasonal variability of the region. Thus, under variable temporal conditions,
tropical estuaries and rivers form important realms for examining, de-termining, evaluating and assessing OM in
order to better interpret nutrient budgets of the seas and oceans.

MIETERNZZENRZ MR RR BN D HRRE, FEMZMERN T RNATOER. HiliE
EENENAMADATIRRIBHIALAIRYIBHIT T R 2R (AA, BEAREMITSYID-AA) BETEDHEM
RERZSFHAR. EENYRRIZESHEBEEYNTE, HPC4MC3EY 7 3R O uaHAE
I ESMA, HRXRBARFRMUES. BAUNETENERNFHERETRPEVNIRIRKEN D6, H
PENMNREFEDTOER. YMERE GRER, BRF) MMKKFERER @YRERWERE EHEF
M DT, 4R PR, NAMADATRRBHMBIKIR, REMBEEAZEIZMXKRIIMNFT N
BIEH.

—@— Average basin rainfall 2719 Average air Temperature (°C)
250 : : 40
| ® ! |
South west morisoo Post-monsoon Pre-monsoon ! | a5
200 (SWM) | ‘
2; ;27 ; - 30

25

[

133

o
1

- 20

-

o

o
1

- 15

Rainfall (mm)
Temperature (°C)

- 10
50

Fig. 1. a: Map of Narmada River and its basin, India surface water and sediment sampling locations are marked as solid circles; b: monthly average
rainfall (mm) and air temperature (°C) for the year 20112012 (the solid lines demarcate the season and the dashed lines the sampling month).
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An important biogeochemical link between organic and inorganic carbon cycling: Effects of organic
alkalinity on carbonate chemistry in coastal waters influenced by intertidal salt marshes

Song, Shuzhen; Wang, Zhaohui Aleck; Gonneea, Meagan Eagle; Kroeger, Kevin D. ; Chu, Sophie N.; Li, Daoji; Liang,
Haorui. Geochimica Et Cosmochimica Acta, 2020, 275: 123-139.

Dissolved organic carbon (DOC) contains
organic acid charge groups that contribute
organic alkalinity (OrgAlk) to total alkalinity
(TA). These effects are often ignored or
treated as a calculation uncertainty in many
aquatic CO, studies. This study evaluated
OrgAlk variability, sources, and characteristics
in estuarine waters exchanged tidally
with a groundwater-influenced salt marsh
in the northeast USA. OrgAlk provided
a biogeochemical link between organic
and inorganic carbon cycling through its
direct effects on pH, and thus CO, system
speciation and buffer capacity. Two main
charge groups were identified including
carboxylic and phenolic or amine groups.
Terrestrial groundwater and in-situ production

within salt marsh peat contributed OrgAIk to Fig. 10. A conceptual model of OrgAlk cycling in coastal systems. Alk indicates

the tidal creek, with the former being a more alkalinity. BioP and ChemP represent in-situ biological production and chemical
production of organic acid charge groups, respectively. Boxes with dashed lines

significant source. Groundwater entering indicate processes that were not studied in the present study. The values in the boxes

_ ; ; of pH, pCO,, and buffer capacity (bH) represent the magnitude of OrgAlk effects on
the marsh com pIex contained exceptlona”y pH, pCO,, and B, in the range of OrgAlk% in TA observed in this study (0.9-4.3%) in

high OrgAlk (> 150 mmol kg™), and these coastal waters.

compounds were preferentially preserved within the DOC pool during groundwater transport and mixing with coastal
water. OrgAlk:DOC ratios in groundwater and marsh-influenced water varied across space and time. This highlights
the insufficiency of using a fixed proportion of DOC to account for organic acid charge groups. Accounting for OrgAlk
altered H* concentrations by ~1-41 nmol kg™ (equivalent to a pH change of ~0.03-0.26), pCO, by ~30-1600 latm
and buffer capacity by ~0.00-0.14 mmol kg™ at the relative OrgAlk con-tributions of 0.9-4.3% of TA observed in the
marsh-influenced tidal water. Thus, OrgAlk may have a significant influence on coastal inorganic carbon cycling.
Further theoretical calculations confirm that these concentrations of OrgAlk would have sizable impacts on both
carbonate speciation and, ultimately, air-sea CO, fluxes in different coastal environments, ranging from estuarine to
shelf waters. A new conceptual model linking organic and inorganic carbon cycling for coastal waters is proposed
to highlight the sources and sinks of organic acid charge groups, as well as their biogeochemical behaviors and
mechanistic control on the CO, system.

BENHBENEENRENTINMARN—27, SHERENRMETRERNRR, UENARASET TR
BES RN _SMASASSHRIRENAE, NARTE T ENBENHEARNETENL, TBERRUKRE
PUFHIE. B EERARBRRME LKL ENEREFAM. Mt TKIEMERKEENRNEERR, THE
WA BY7Z1E AT LUEpHERE£490.03-0.26 M 2111, pCO,ZE430-1600patm,E7KE HEEF1E0.00-0.14mmol kg™
Eitt, JEEVRTELFSATREARTAIEEEERFR, #—TEICITMIES, BVRA LR
FRERE K —EUMARRIREREE D UKpCO,AFERRM, H#HMEMEBTRECOXIBER, BFEX
UK BERRERIL TRREEAEARE, LIERBENRIRR, BEREE UL Za W= b,
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ARobust leaf trait relationships across species under global environmental changes.
Cui, Ergian; Weng, Ensheng; Yan, Enrong; Xia, Jianyang. Nature Communications, 2020, 11(1): 2999.

Recent studies show coordinated relationships between plant leaf traits and their capacity to predict
ecosystem functions. However, how leaf traits will change within species and whether interspecific trait
relationships will shift under future environmental changes both remain unclear. Here, we examine the
bivariate correlations between leaf economic traits of 515 species in 210 experiments which mimic climate
warming, drought, elevated CO,, and nitrogen deposition. We find divergent directions of changes in trait-
pairs between species, and the directions mostly do not follow the interspecific trait relationships. However,
the slopes in the logarithmic transformed interspecific trait relationships hold stable under environmental
changes, while only their elevations vary. The elevation changes of trait relationship are mainly driven
by asymmetrically interspecific responses contrary to the direction of the leaf economic spectrum. These
findings suggest robust interspecific trait relationships under global changes, and call for linking within-
species responses to inter-specific coordination of plant traits.

ETFHREFEIE, EXFRINEEIHFBEMIEIERNNEZL, KAXSERRRMAE], LU
HEKMEFRENESRGEEDRED, AMETNENZIFBEZTUTIERBEXRBESENHLD, &
MRARGH DN T 2210 MESF R S15MEVIIFBI FIDREIERINERTE, & IR B A RS
IR, T2 CO.EEMARFMNMNABEETRAESR, FERBDTERHFEFEIENETRAE. [
BY, Mz BRYH A hEE BRI G X RTEIR T TR S AR @1,
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31  —=— Warmipg

Fig. 4 Robustness of leaf trait relationships
under different global environmental changes.
The panels show the effects of warming (a—c),
drought (d—f), eCO, (g—i) and nitrogen addition 2
(i-1), respectively. The bold lines represent SMA
regressions of leaf trait relationships. The ellipses
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Invasive Spartina alterniflora can mitigate N,O emission in coastal salt marshes

Yang, Bin; Li, Xiuzhen; Lin, Shiwei; Xie, Zuolun; Yuan, Yiquan; Espenberg, Mikk; Parn, Jaan; Mander, Ulo. Ecological
Engineering, 2020, 147: 105758.

Although there are studies on nitrous oxide (N,O) fluxes in coastal salt marshes, temporal and spatial
variations of this greenhouse gas are still uncertain. Especially salt marshes of the East China Sea coast
covered by invasive Spartina alterniflora have shown controversial results. To analyse seasonal patterns of
N,O fluxes and their re-lationship with environmental factors, three plots dominated by S. alterniflora, and
differing in sediment salinity and vegetation history (P1, P2, P3), and one bare mudflat (P0O) in a salt marsh
of Nanhui shore in the southern fringe of Yangtze River estuary have been established. Monthly studies
from March 2017 to January 2018 using a chamber technique showed that average N,O fluxes from all
four plots ranged from -41.9 to 39.3 yg N,O-m™-h™', whereas average flux (4.2 pgN,O-m>-h™") in P1, P2
and P3 was not significantly different from that measured in PO (1.3 pgN,O-m™2-h™"). There was a clear
seasonal difference: in spring and summer, all the sites showed slight emission while consumption prevailed
in autumn and winter. In vegetated sites this trend was more remarkable than in the bare mudflat. N,O flux
showed positive correlation (p < .05) with air and se-diment temperature, and plant development (height
of vegetation). Nitrate was not the limiting factor of N,O emission in the Yangtze estuary. In the salt marsh
where vegetation community was mature, higher sediment salinity reduced N,O emission (P1 < P2) by
influencing other environmental factors such as total carbon (TC), total nitrogen (TN) content and sediment
texture. In comparison with other tidal macrophytes S. alterniflora showed relatively low N,O emission.
Therefore, it can be considered as a species for tidal zone stabilisation.

ADMERRENEAOEMAKITR (N,0) =HBMENIMREREF X EHREEE, Hi7ELER0a
HEFE=ANREARYBENFREREEEROEREERSEFM (PL, P2, P3) FM—NJeHE(P0). M
2017438212018 18, @IFHSHERNNOHMKIE . HRAIMN,ORFREE4 MF B HIBCEE N-41.9
t0 39.3 pg N,O-m?-h™y = MERFHBIN, O FIHMREML AR BEREER. FIERHMN,OHIES
HERTEHER, &. ERSHEK, . £ESYURKAE. N.OHKBEMSE, EHABKIER
Ko HEBEEEFUHKIOFRENOHRNRFIER, FEKEEFRIEINE, REFANYEE
BEFMEMPRRER, M. SRMITERNES, BETNONHNESE, SHEMEMEYEZEL, B
EAREEENE BT R BRI RN, OH B 8.

Fig. 1. Location of the four sampling plots in the Nanhui shore salt marsh Fig. 5. Dynamics of N,O fluxes in the study plots. The central

of the Yangtze estuary, Shanghai, China (Photo by RapidEye Satellite). line is the median and the dot is the mean, the edges of
the box are the 25th and 75th percentiles, and the whiskers
represent the 95% confidence interval.
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Tidal effects on ecosystem CO, exchange in a Phragmites salt marsh of an intertidal shoal

Huang, Ying; Chen, Zihan; Tian, Bo; Zhou, Cheng; Wang, Jiangtao; Ge, Zhenming; Tang, Jianwu. Agricultural and Forest
Meteorology, 2020, 292-293: 108108.

Understanding the mechanisms
and controlling factors of ecosystem
CO, exchange in tidal wetlands is of
great benefit for research concerning
the global carbon cycle and climate
change. In spite of this, the multiple
controls of ecosystem-atmosphere
CO, exchange in coastal wetlands
subject to subdaily tidal flooding have
yet to be adequately addressed.
In this study, we investigated the
tidal influence on ecosystem CO,
exchange in a Phragmites salt marsh
of an intertidal shoal in the Changjiang
estuary, based on eddy covariance
(EC) mea-surements. The results

revealed that the StUdy area acted as Fig. 1. Locations of the EC flux tower (red dot) in the Jiuduansha Nature Reserve, the tide

a strong sink for atmospheric CO (net gauge (purple triangle), and the buoy stations (orange triangle) in the Changjiang estuary of
2 China. A Landsat 7 ETM+ image (RGB = bands 6, 5, and 2, respectively) acquired on June 8,
ecosystem exchange, NEE = -901 g 2018 provides the background. (For inter-pretation of the references to colour in this figure

C m—z) in 2018. Photosynthetically legend, the reader is referred to the web version of this article.)

active radiation (PAR), air

temperature (T,), and vapor pressure deficit (VPD) were major drivers of NEE on both diel and multi-day
scales. The tides, along with the bio-meteorological variables, strongly affect ecosystem photosynthesis (gross
primary production, GPP) and ecosystem respiration (R..,) in the tidal wetland, especially on the multi-day
scale. Regardless of which flux partitioning method was utilized, tidal inundation generally imposed inhibitory
effects on GPP, which were directly attributed to tidal water level (TWL) and salinity. The daytime data-based
estimates of Reco was also suppressed on average under the tidal inundation condition when Ta was higher
relative to the non-inundation condition, reflecting the influence of TWL on R.,, and the reduced sensitivity
of Reco to T,. We observed that NEE responded positively or negatively to tidal flooding, depending on the
magnitude of tidal suppression on GPP and R..,. When T, was roughly between 28 and 32°C and PAR was >
1200 pmol m™ s™', GPP was suppressed by tides more than R., during the early and rapid vegetative stage,
while during the peak vegetative stage, the opposite was true. This study not only shows the unique impact of
tidal salt marsh wetlands on carbon uptake, but it also represents an example of a coastal wetland in which
tidal inundation promotes the net uptake of CO,.

BRREY HREME S RACOBERTHBERSNNE, A2HMBERNUREUTEABTEER N #YH
AR E- - S ZARERNRENTOEEEX, BBESRIGE—KSECOBEZRZ T EITAK
5S5KBZHNHREFR, EFRIGIEERFRR.

FAREFR K DAIAKREING. ZETEMRABLLOD N -V E AR NARNR, BT rEEXBE
FIHUN, TRESICER, RELET ZREIRE LBYEHE - KECOBERBIEN (3F) KIERH
& (B) &, EEDHTHRRFNHBESRLACO,BETWHBENEFIZE, EEMANHASHEIE
5 (PAR) . =FEE (Ta) , UKRZFRAESHR (VPD) BEH. ZRRELEBESHRLKCOBELIE
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ERR, MESNEEREENTNET. MRRAHSHNEERSSEHY BKNFIRBESRRSNRES
71 (GPP) WYEEFMAZR; #YBKEXIFRIEA (Reco) EIMHIIER, HEKRecoXITakBURM; &5
HIKIYGPP. RecoflHIRVMEXIIZEREEN B FESRAWAIHE (NEE) RIEHEUNGIER, 1o, %5
AKX R AIER YR EBIE X . TEREIRERE K, HTarE28—32°CZ Al EPARATF 1200 pmol m™? s*BY, #7%
AIKITGPPHYINHIFEE KT Reco, MIEAEH £ KIEREHA, #1487k GPPRYINHIFEE /N FReco o

MR R T #7 AK sA R NEE R R IEE S A ERZMBYHTE S, 18R 7S shS A S AR AES
RL5ICO,RENTMNNIE, BSEMMBENMANERMTE, B TREGEZ EHY EMESR IR
SHUB R, REH7 MR BIFUNEE.

Plutonium in Southern Yellow Sea sediments and its implications for the quantification of oceanic-
derived mercury and zinc

Wang, Jinlong; Du, Jinzhou; Zheng, Jian; Bi, Qiangian; Ke, Yu; Qu, Jianguo. Environmental pollution, 2020, 266(Pt3):
115262.

The spatial distributions of mercury (Hg) and zinc (Zn) concentration and the isotopic composition of plutonium
(Pu) were investigated in surface sediments and sediment cores collected from the Southern Yellow Sea (SYS)
during May 2014. The variation of the **°Pu/***Pu atom ratio (0.18-0.31) in the surface sediments of the SYS
clearly indicated a signal of close-in fallout input from the Pacific Proving Ground (PPG). The buried ******°Pu
in the sediment of the SYS was estimated to be (4.7 + 0.5) x 10" Bq y™ during the period from 2011 to 2014,
of which ~33% (1.5 x 10" Bq y™) was derived from the PPG by long-range transport via ocean currents (e.g.,
the North Equatorial Current and Kuroshio Current). The concentrations of Hg and Zn varied from 0.003 to
0.067 mg kg™ and from 43.9 to 137 mg kg™, respectively, and exhibited positive correlations with the ******°Py
activity both in the surface sediments (0-1 cm) and upper layers (7 cm) of the sediment cores. Therefore, by
using Pu as a tracer, we estimated that the oceanic input contributed 2.0 tons y™* of Hg and 1.0 x 10° tons y*
of Zn to the SYS sediments between 2011 and 2014, which accounted for 33% and 3% of total buried Hg and
Zn, respectively. These findings indicate that environmental pollution control should also consider the oceanic
contribution of some pollutants. The results of the present work help to elucidate the biogeochemical cycling of
trace metals in marginal seas, and are helpful for managing environmental pollution in marine environments.

IR ERPUBRMRFARERN, BRI TINERASHEESEERBMISTE, HisHXWHgHNTRBAR 2
Mo AR T EFIHEAMTASBX S EB TR PR FEIFREERETE X,

Fig. 6. Cycling of ***Pyu Hg and Zn in the sediments of the SYS.
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Salinity Affects Topsoil Organic Carbon Concentrations Through Regulating Vegetation Structure and
Productivity

Xue, Lian; Jiang, Junyan; Li, Xiuzhen; Yan, Zhongzheng; Zhang, Qian; Ge, Zhenming; Tian, Bo; Craft, Christopher.
Journal of Geophysical Research-Biogeosciences, 2020, 125(1): e2019JG005217.

Estuarine salt marshes have been recognized as one of the most efficient carbon sinks in the biosphere, with
considerable potential for climate change mitigation. However, there are still uncertainties about the response
of soil carbon stocks to enhanced soil salinization caused by accelerated sea-level rises and aggravated
saltwater intrusion. We therefore conducted both field investigations in the Chongming Dongtan salt marsh
of the Yangtze River Estuary, China, and manipulative experiments on marsh soils occupied, respectively,
by the invasive Spartina alterniflora, and the native Phragmites australis and Scirpus mariqueter, to identify
the effects of elevated soil salinity on top soil organic carbon (SOC) concentration. Our field data showed
that SOC concentrations were significantly positively associated with soil salinity concentrations, annual
net primary productivity, and marsh surface elevation but showed a significant negative relationship with
median grain size. Compared with the two native species, S. alterniflora preferred more saline conditions and
had a higher SOC concentration. Although raised flooding salinities (0—35 ppt) did not strongly affect SOC
concentrations, elevated soil salinities significantly corresponded with low SOC concentrations and plant
biomass in manipulative experiments. These findings indicated that soil salinity, plant species, and soil texture
were key factors controlling SOC concentrations in the studied salt marsh. Moreover, soil salinity could
affect SOC concentrations through regulating vegetation spatial structure and plant biomass production. The
further invasion of the S. alterniflora community will exert a positive influence on SOC concentrations in the
Chongming Dongtan salt marsh.

AORAREMERRERN ‘WL 22—, BEAEBSRTUNEXRE]. BBFELA. BANERFER
AT IEEMER (soil organic carbon, SOC) &EMIFMBNARM, AMFTEIFINREDTTOLIORA

Figure 1. Location of the sampling sites for invasive Spartina alterniflora (n = 39) and native Phragmites australis (n = 22) and Scirpus mariqueter (n
=9)in the Chongming Dongtan salt marsh of the Yangtze River Estuary, China, and location of the transplanting sites where seedlings and topsoil
samples were taken for pot experiments.
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KBNBMEEKE (Spartina alterniflora) FZFh=ZE (Phragmites australis) . B=#EE (Scirpus
mariqueter) DWEXEHRELIE (0-30 cm) HEMSOCEERNXFR, HRAEHILLENABKEE (0-35
ppt) IEIIXI3FMIEYISOCEENF M, ARKA, SOCEESLTEHRE. FRVREFNEZEEX, BEX
BENHXSOCEENEMEMERS, AKAEEMWSOCEEXMAEE, BEHEHEASIIHSOCEEE
EMEMERERK. Altt, HERERFMEAESOCEENXERAE, TBEIRATERTEOHNEMEY
EXMSOCEE, B RENEIIBIKIIOMBImES,

Plutonium Isotopes Research in the Marine Environment: A synthesis
Wang, Jinglong; Du, Jinzhou; Zheng, Jian. Journal of Nuclear and Radiochemical Sciences, 2020, 20: 1-11.

Plutonium (Pu) isotopes are one of most important artificial radionuclides. Recent advances in analytical
methodology of Pu have enabled Pu to play a vital role in tracing biogenic elements and pollutants transport,
sediment deposition/resuspension and other marine process. The various ratios of Pu isotopes (***Pu,
2%py, *°Pu and ***Pu), which are depende nt on the Pu sources, are useful for identifying the contributions
from different sources, and these ratios can be utilized to indicate the marine processes. The aim of this
manuscript is to provide an overview of the applications of Pu for studying various processes in the marine
environment, such as the determination of recent sedimentation rate, to assess sediment transport and
deposition/resuspension, water mass transport, etc, based on the knowledge and advances in the analytical
methodology and the geochemical behavior of Pu. Furthermore, this work is expected to provide new
insights for broadening the application of Pu in the marine environment and to help better understand land-
sea interactions and global climate change.

SEEBE T BFFRRPURMURAIRIR. NG E. 26, WIKEFITH, URERERFAYEZEK
HzEn EAVRER, FiEH T RRBXBARTTE.
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Figure 6. The synthesis of *°Pu/***Pu atom ratios in the areas surrounding the Pacific: Soil (black color), sediment (red color),
90130.140.146148 seawater (blue color)****” and a coral (yellow color).”**"** NEC: North Equatorial Current; SEC: South Equatorial Current; KC:
Kuroshio Current; OC: Oyashio Current; MC: Mindanao Current; NGCU: New Guinea Coastal Undercurrent; EAC: East Australian Current; ITF:
Indonesian Throughflow.
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Terrestrial plants as a potential temporary sink of atmospheric microplastics during transport.
Liu, Kai; Wang, Xiaohui; Song, Zhangyu; Wei, Nian; Li, Daoji. Science of the Total Environment, 2020, 742: 140523.

Atmospheric transport is an important pathway by which terrestrial microplastics (MPs, with sizes less than 5
mm) can move long distances to remote areas. However, little is known about the environmental behaviors
of atmospheric MPs during movement. To address this issue, deposits of MPs on the leaves of plants were
studied in two regions, with abundance ranging from 0.07 n/cm? (pieces per area of leaves) to 0.19 n/cm®.
The attached substances were mainly natural materials, but 28% of the total substances were plastics.
There was a similar physical-chemical composition of the attached MPs in the two regions suggesting a
similar origin. Leaves, regard-less of plant species, can indiscriminately retain atmospheric MPs. About 0.13
trillion pieces of MPs are estimated to be attached to leaf surfaces in the top 11 green countries. Leaves of
terrestrial plants could be a temporal sink and a source of MPs pollution to remote areas. This is not fully
recognized and merits further study.

R Eft A R R XAEEERERR, AM, AMNERRITANZEDL. ATERX—EH,
FAVAR T A XKIFPEEEY M EAREERITE, HFEEM0.07 n/em’ (A EFR)EI0.19 n/cm’s IEYIR
URZAMENE, MBRH S SYFRI28%. M A EHEHEEABMEI A IERBERBM. LIh, 154
MEHRSREMHERNME, OPRITER, ANOB0.13H 12 MM EEN FRE, MEEYNHFE
RERENR 0 MEREZHXMPsHSHIR. X—REKRFHRDINR, BEE—THR.
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Fig. 4. Sampled leaves from LY and SH regions. a: Pittosporum tobira (SH, campus); b: Camellia japonica (SH, roadside); c: Pittosporum tobira (SH,
park); d: Aucuba japonica (SH, park); e: Trachelospermum jasminoides (LY, island); f: Pittosporum tobira (LY, island); g: Euonymus japonicus (SH,
park); NS: natural substances. Polymer composition and the shape of verified particles adhering to sampled leaves (B). Mapping interrelationship
among physicochemical properties of adhered substances, sampling regions and plant species (C). Labeled abbreviations and dataset are
available in supporting information.
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Sea-level rise will reduce net CO, uptake in subtropical coastal marshes.
Li, Yalei; Guo, Haigiang; Ge, Zhenming; Wang, Dongq;i; Liu, Wenliang; Xie, Lina; Li, Shihua; Tan, Lishan; Zhao, Bin; Li,
Xiuzhen; Tang, Jianwu. Science of the Total Environment, 2020, 747: 141214.

Coastal marshes have a significant capacity to sequester carbon; however, sea-level rise (SLR) is expected
to re-sult in prolonged flooding and saltwater intrusion in coastal regions. To explore the effects of SLR
projections on net CO, uptake in coastal marshes, we conducted a “double-check” investigation, including
the eddy covariance (EC) measurements of the CO, fluxes in subtropical coastal marshes along inundation
and salinity gradients, in combination with a mesocosm experiment for analyzing CO, flux components under
waterlogging and increased salinity conditions. During the same measurement periods, the net ecosystem
CO, exchange (NEEg; based on the EC dataset) in an oligohaline marsh was higher than that in a low-
elevation mesohaline marsh, whereas the NEE.. was lower than that in a high-elevation freshwater marsh.
The declines in NEE.. between the marshes could be attributed to a greater decrease in gross primary
production relative to ecosystem respiration. Waterlogging slightly increased the NEE,, (NEE based on
the mesocosms) because of inhibited soil respiration and slight changes in plant photosynthesis and shoot
respiration. However, the NEE, , measured during the drainage period decreased significantly due to the
stimulated soil respiration. The NEEms decreased with increas-ing salinity (except under mild salinity), and
waterlogging exacerbated the adverse impacts of salinity. The amplificatory effect of decreases in both
leaf photosynthesis and growth under hydrological stresses contributed more to reduce the NEE,, than
to respiratory effluxes. Both waterlogging and increased salinity reduced the root biomass, soil microbial
biomass, and activities of assayed soil enzymes (except for cellulase under waterlogging conditions), leading
to limited soil respiration. The declines in plant growth, photosynthesis, and soil respiration

Fig. 4. (a) Rate of change in the net ecosystem exchange based on eddy covariance dataset (NEE:) [with components of gross primary
production (GPP) and ecosystem respiration (ER)] by eddy covariance (EC) measurement sites and NEE based on a mesocosm (NEE,,) [with
components of maximum photosynthesis rate at the canopy scale (P..c), shoot respiration (Rg..), and soil respiration (R.,;)] based on the
mesocosm with increasing saline treatments under (b) non-waterlogging and (c) waterlogging conditions during the growing season (April—
October). ‘M-L (mesohaline marsh with low elevation) site vs. O-M (oligohaline marsh with high elevation) site’ indicates the rate of change in the
NEEg. at the M-L site relative to the O-M site from 2005 to 2007; ‘O-M site vs. F-H (freshwater marsh with high elevation) site’ indicates the rate
of change in the average monthly NEE.. at the O-M site relative to the F-H site from 2010 to 2011. ‘5 vs. 0 ppt’, ‘15 vs. 0 ppt’,and ‘30 vs. O ppt’
indicate the rates of change in the CO, flux components under salinities treatments of 5, 15, and 30 ppt, respectively, relative to the 0 ppt groups.
Bars indicate the seasonal deviation.
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SIRFETREEZSIETETFE LA (SLR) MEAKANRXLERHMKIFHIFREHRIF, SLREZZLME
IR ESAECOMNRUKEEST. HITHIT TR NINFRRENHR: (1) FAREMEXEIdY covariance
BOBEMNARS, WU T ARBKNZESE VEESEMNCOEE, (2) HFBEIPFHEKMesocosm
system, 277 COBEAD T REK-BFMGHNML, ERKRAE, HBESHEENECO,RIE (NEE)
EEZRTESE TSR LT, NEERNERATLVASEFRE=HHNFERS TESRAMNR, &K
Y TIETIR MTTIE ANEE, {BREEAMZSHHIKSINE T IZE IR ENEERER, BAKZAIER T HMEXTEH
NEEBYIDHIRIN, 7K-EhFBEIMNER BER TR ERREE DFIFRHRIER. AMRIEH, SLREIREMKIFE
MET S EEYISS AKX ERESTCO,RERULEES

Ferrous iron facilitates the formation of iron plaque and enhances the tolerance of Spartina alterniflora
to artificial sewage stress
Zhang, Qigiong; Yan, Zhongzheng; Li, Xiuzhen. Marine Pollution Bulletin, 2020, 157: 111379.

The ferrous iron (Fe*") facilitates the formation of root Fe plaque of wetland plants, but its effect on the tol-erance
of wetland plants to artificial sewage stress has been seldom reported. In this study, the influences of Fe** on
the formation of Fe plaque and its effects on the tolerance of Spartina alterniflora to artificial sewage stress were
investigated. The artificial sewage stress decreased the plant height and chlorophyll content and sig-nificantly
increased the MDA content in leaves. The symptoms of these stresses were alleviated with increasing Fe*
concentration accompanied by significant increase in leaf alcohol dehydrogenase activity. The increase of Fe**
concentration significantly increased the root Fe plaque content and reduced the accumulation of toxic metals in
leaves of S. alterniflora. These results support our hypothesis that the exogenous Fe** supply may enhance the
stress resistance of S. alternifiora to artificial sewage containing heavy metals.

EHAEYR BB MR ERR M ESR T2 RES B AEY PRIREANLE, TeEERREESFr
RS T R B R RRZFNE T I RMABY) SRARAIZ A R HINRE. AICSCHRFT T Fe(ll)REXEMAE
VIRKREKET . ESREERETUREYNEENEM, AMERKRERKRHKRSESINRFe(I)REZF
ERMIEEEX, SKIRSENEN, EERRTESETER (Cu, Zn, PbAMCr) mEYIM EEDEIEE, M
MmiEs 7 EYTEYE, RAAHA ZERANEEERNREA, HHRRERGRER, UAHAFHERRSEN
BERM. XBRRMIG EER T SRER R Z D SEMTUEE Z B X R

Fig. 3. The appearance of Fe
plaque formed on roots of S.
alterniflora under (A) different levels
of Fe*" treatments and (B) different
levels of Fe? treatments with SW;
(C) changes in the amorphous
and crystalline Fe plague content
on roots of S. alterniflora along
different levels of Fe*" treatment
with synthetic wastewater (values
are mean and SD; for each
parameter, significant difference
between treated and control group
is indicated by the asterisk, * and
*** indicate significant at p < 0.05
and 0.001, respectively).
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Estimation of soil surface water contents for intertidal mudflats using a near-infrared long-range
terrestrial laser scanner

Tan, Kai; Chen, Jin; Zhang, Weiguo; Liu, Kunbo; Tao, Pengjie; Cheng, Xiaojun. ISPRS Journal of Photogrammetry And
Remote Sensing, 2020, 159: 129-139.

Estimations of the soil surface water contents and distributions play a key role in the ecological, environmental,
and topographical investigations for intertidal mudflats. However, existing techniques have limitations. Long-
range terrestrial laser scanners (TLSs) can record the co-located intensity value which refers to a measure
of the backscattered laser from each scanned point. Most long-range TLSs emit near-infrared lasers that
can be strongly absorbed by water. Thus, the intensity values can be used as proxies for water contents. In
this study, the intensity data of long-range TLSs are corrected for the incidence angle and distance effects
to quantitatively estimate the soil surface water contents of intertidal mudflats. A case study for a mudflat in
Chongming Island, Shanghai, China, is conducted. Results indicate that compared with traditional techniques,
the corrected in-tensity data of long-range TLSs are extremely effective data sources for a quick, accurate,
and detailed estimation of water contents for large-area mudflats. The estimation root mean square error
is approximately 3%. Furthermore, the 3D distributions of the water contents can be accurately mapped by
combining the point cloud of the mudflats to potentially analyze the intrinsic association among water contents
and topography, vegetation coverage, and habitation of creatures in mudflats.

MREKENDHESZTUNARBFEY. LM, MRERSFEBGIFEEENEN, WEFENEAEFE
BABBRE. RSB REBMEZ LT RN (TLS) #ITAEE M=% R = BIENEIK IR E
ENRZ R, MRKEBTLSREBIENZMIIERINIET X, NREMBESIENASANEBSEFRRHT
BRIE, FREURS BinRSIRBXRMLIERERBEHIE. REETHRERBEHRENRR/LAGEEHERIERS
%, BRIV R SR, REFREFREIE, SMEASRIENESKESHERRESEZENXR, RIFK
LETHNEIFERSRIR M, BIIUIEESREMIES MM S KB Z BINEERMX R, HMHAKIERRELRE
NASEEARN S KEHTERERE. SG5/LA%E, BESRSKENEED TR MARRAIETRH
HEKENT BB, VR EMERIEFZEINATEXRERHEIEICHKE, JomKIEZHE
BRI, KXAE. £BBE. FERIPEMRIBHEAZE,

Fig. 6. Water contents estimated by corrected intensity data. (a) 12-25% (low), (b) 25-40% (middle). (c) 40-65% (high). (d) Water contents
segmented into 10 sections.
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Effects of waterlogging and increased salinity on microbial communities and extracellular enzyme
activity in native and exotic marsh vegetation soils

Xie, Lina; Ge, Zhenming; Li, Yalei; Li, Shihua; Tan, Lishan; Li, Xiuzhen. Soil Science Society of America Journal, 2020,
84(1): 82-98.

Coastal ecosystems are vulnerable to plant invasion and expected sea level rise in China. This study
explored the responses of microbial communities and extracel-lular enzyme activity in the marsh soils
of native Phragmites australis and exotic Spartina alterniflora to waterlogging and increasing salinity (to
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FIGURE 2 Changes in total phospholipid fatty acid (PLFA) contents, and fungi/bacteria and actinomycetes/bacteria ratios in the Phragmites
australis (a, ¢, e)and Spartina alterniflora soils (b, d, f) under waterlogging and salinity treatments. Asterisks indicate the significant differences
(P < .05) of variables between non-waterlogging and waterlogging conditions (within the same salinity level). Different capital and lowercase letters
indicate the significant differences (P < .05) of the variables among salinity levels under nonwaterlogging and waterlogging conditions, respectively.
Only the valid fitting functions (P < .05) are presented. Insets: relative change rates of the variables under waterlogging (W) and salinity (S)
treatments. *Significant at P < .05; **significant at P < .01.
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mimic prolonged inundation and saltwater intrusion) based on the determination of phospholipid fatty acids
and analysis of enzyme kinetics. The results showed that waterlogging and increased salinity treatments
decreased the soil microbial biomass in both P. australis and S. alterniflora soils, with waterlogging
exacerbating the negative effects of salin-ity. Fungi/bacteria ratios decreased under both waterlogging and
salinity treatments, whereas actinomycetes/bacteria ratios increased with increasing salinity. The degree of
the adverse effects of salinity on plant growth of S. alterniflora and soil micro-bial biomass was lower than
that on P. australis. Generally, waterlogging treatment increased the activity of sucrase, cellulase, urease,
and dehydrogenase in S. alterni-flora soil. Increased salinity decreased all the assayed extracellular enzyme
activity in both P. australis and S. alterniflora soils. The synergistic effects of waterlogging and increased
salinity treatments on the enzyme activities in P. australis soil were signifi-cant, whereas only the effect on
the cellulase activity was significant in S. alterniflora soil. This study indicated a greater ability of the microbial
community and extracel-lular enzyme activity of S. alterniflora soil to adapt to waterlogging and increased
salinity compared with those of P. australis soil due to the lower sensitivity of S. alterniflora growth and soil
nutrients to stress.

PEGEEMZZIEDNENETFE LA (B5AKMBMEBANE) HEM. AAREL TIRHNEY
PLFANEMEEF 2, RN T KIIUESEMAMMAEMINRM B R ERN T EHEYESEMN LIRS
ST E AN, ERER, BAMBEASERTRMMERTIZNHEMEYE, HRZRLEHEY
EERLEN, BKBEEKELEREEEFAS, BFFLEMEERE (RTERED . BEASHIRER
TRMIER T IEEE M, K-BREFREZERM T P HEENE, METKETERIEEIMERIIEERM,
BB T EHEYR RN SRS ERVEN BKNBEASNEEN, TEERRTEEREENEK
MBS OIK HBIBEBRMERIRK.

Ecological Suitability of Island Development Based on Ecosystem Services Value, Biocapacity and
Ecological Footprint: A Case Study of Pingtan Island, Fujian, China

Zheng, Weiheng; Cai, Feng; Chen, Shenliang; Zhu, Jun; Qi, Hongshuai; Zhao, Shaohua; Liu, Jianhui. Sustainability,
2020, 12(6): 2553.

The ecological environment and resource endowment of an island are more vulnerable compared to the
mainland, and special assessment and measurement of the ecological suitability for development are
significant. Pingtan Island (Fujian, China) was taken as a case study. Changes in ecosystem services value
and the profit-and-loss balance between ecological footprint and biocapacity were assessed using land use/
cover changes based on remote-sensing images taken in 2009, 2014 and 2017, and the ecological suitability
of development was measured. Results show that island development led to a decrease in the ecosystem
services value and an increase in ecological footprint and biocapacity. The key ecological factors restricting
the scale of island development are topography, vegetation with special functions and freshwater. Biocapacity
of islands can increase not only by changing from lower-yield land types to higher-yield construction land
types but also by external investment. A new measurement framework was proposed that simply and clearly
reveals the ecological suitability of island development and the underlying key constraints.

BRENESHENRZREME REE NS, WEALXNESEEEHTEIRITEAINEETEER N U
PERETER NG, WEFIF2009F. 2014FM201TERBRAR, ETFIMFBTUITRESRSRS
NEZUNESELSEMAHNZBNES T, HNREFLANESEE. ERERA, BRIAREHES
RSRSNMETE, ESEBMENEAHIEM. HERLXERIRNXBESREEN. BBERHRINEN
BRI IK. BISHIEYAFI XA LUBIMNEFENES LR T S~ ERNRIRT LR, MARE
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BESEEMHNBERXBHILIEZR,

Figure 8. Framework for measuring the ecological suitability of island development.
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Composition, spatial distribution and sources of plastic litter on the East China Sea floor.

Zhang, Feng; Yao, Chenyang; Xu, Jiayi; Zhu, Lixin; Peng, Guyu; Li, Daoji. Science of the Total Environment, 2020, 742:
140525.

Plastics are present in all marine waters around
the globe, often at high abundances and they
are potentially harmful to marine organisms.
In this study, we investigated the regional
distribution, composition, and abun-dance of
plastic items on the floor of the East China Sea
based on 43 bottom trawl samples collected
during 2019. Considerable geographical
variation was detected. Polyethylene was
the most abundant polymer type where it
accounted for 42.83% by weight. The surface
areas and lengths of the plastic items ranged
from 3.43 to 2842 cm” and from 1.3 cm to 14.23
cm, respectively. The plastic density was 18.94
kg/km? in Sanmen Bay but it was significantly
lower at 2.24 kg/km? in Wenzhou Bay. Fishing
gear represented 23.87% of the plastic items.
The plastic items found on the coastal sea
bed were probably transported and moved
during upwelling and downwelling processes,
and finally deposited on the seafloor due
to the effect of biofouling. The accumula-
tion of macro- and mesoplastics could have
detrimental impacts on seafloor ecosystems.

PRAEZ U RENSEFETaNEF , HARNEFEYMEE. EXWMARF, HIIEFT2019FHE
WA REREMEFAR, BETFERESBREMNKE S, ARMNSE, KM THIRMIEESR, B
LIEREFENRAYAE, ELEEM42.83%, LHEIRNRERIKESF793.43E2842 cm?H1.3 cm
F14.23 cm, = JEHERIEE 718.94 kg / km?, TIRMIZHATEMEEENMEE2.24 kg / km’s R L%
HmmAY23.87%, TEAEBRLEAIMBVERY) @A T LARM TR iEPREmNBs, REETEYS
BBV MM R TAREBR. AMPERINRAR TN BRES R ERFFMH.

Fig. 2. Density of plastic pieces on the floor of the East China Sea (unit: kg/km?).

Bioassay guided analysis coupled with non-target chemical screening in polyethylene plastic shopping
bag fragments after exposure to simulated gastric juice of Fish.

Chen, Qiging; Santos, Mauricius Marques Dos; Tanabe, Philip; Harraka, Gary T, Magnuson, Jason T; McGruer, Victoria;
Qiu, Wenhui; Shi, Huahong; Snyder, Shane A; Schlenk, Daniel. Journal of Hazardous Materials, 2020, 401: 123421.

In this study, fragments of polyethylene plastic bags were treated with simulated gastric juice of fish for 16 h.
Following solid-phase extraction, methanol eluents caused acute toxicity to embryos and larvae of Japanese medaka.
Chromatographic fractions (polar to more non-polar with numbers increasing) of the extract were evaluated for toxicity
and estrogenic activity using medaka and an estrogen receptor (ER) cell-line. Fractions 6 and 9 had the highest
estrogenic effects with relative hydrophobic chemicals. The vtg expression in fraction 6 was 22-fold higher than control,
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and the ER cellular response in fraction 9 was 8.5-fold higher than controls. Following non-target screening (NTS),
several novel phthalates and phenols were identified in the above two fractions. Fractions 1 and 2 appeared to be
primarily responsible for the acute toxicity observed with the whole extract. The hatching rate decreased to 36 % in
fraction 2, and was not observed following exposure to fraction 1. NTS of these fractions indicated 635 and 808 entities,
respectively, most without toxicity information. These results indicate plastic leachates from gastric juices of fish are
complex mixtures of many compounds that can have acute reproductive and sublethal endocrine impacts in fish.

EXHRS, FNBEMNNSEELRERTRBZGERPRAINTIRYR, SHREBEEZERMRBAD 2
B (BIRMERIFRN) &, AMEASINAD2NEREENNE~E3 ST, BERNFEEREE TR,
FERAFMHRTFE (NTS) BiR, XM MEDHDHSH635MB08MEFEYFR, MXLEYFRAER D HFER]
SHFMEHE i, RMNERMASNAD I AFTMMNEMMEHRRAEARATERND B TILEN, &I
NTSEATEE T XM M E D P EEME PR _RREMNEESFYR. FMARERKA, BRENGEEURE
BHBRNFEERMPESY), SNEXTESMERLATSHEMIHIERIA D BT I,

Role of C, carbon fixation in Ulva prolifera, the macroalga responsible for the world’s largest green tides

Liu, Dongyan; Ma, Qian; Valiela, Ivan; Anderson, Donald M. ; Keesing, John K.; Gao, Kunshan; Zhen, Yu; Sun, Xiyan;
Wang, Yujue. Communications Biology, 2020, 494(3): 1.

Most marine algae preferentially assimilate CO, via the Calvin-Benson Cycle (C;) and cat-alyze HCO;"
dehydration via carbonic anhydrase (CA) as a CO, compensatory mechanism, but certain species
utilize the Hatch-Slack Cycle (C,) to enhance photosynthesis. The occurrence and importance of the
C, pathway remains uncertain, however. Here, we demonstrate that carbon fixation in Ulva prolifera, a
species responsible for massive green tides, involves a combination of C,; and C, pathways, and a CA-
supported HCO;  mechanism. Analysis of CA and key C; and C, enzymes, and subsequent analysis of
5"C photosynthetic products showed that the species assimilates CO, predominately via the C, pathway,
uses HCO; via the CA mechanism at low CO, levels, and takes advantage of high irradiance using the
C, pathway. This active and multi-faceted carbon acquisition strategy is advantageous for the formation of
massive blooms, as thick floating mats are subject to intense surface irradiance and CO, limitation.

REEE®ICalvin-Bensonf&IF (Cy) MRIRUNCO,, F@IHELETES (CA) fEHCO, BiiKIEACOAME
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N-acyl-homoserine lactones (AHLS) in intertidal marsh: diversity and potential role in nitrogen cycling
Zhang, Zongxiao ; Zheng, Yanling; Han, Ping; Dong, Hongpo; Liang, Xia; Yin, Guoyu ; Wu, Dianming ; Yang, Yi; Liu,
Sitong ; Liu, Min ; Hou, Lijun. Plant Soil, 2020, 454(1-2): 103-119.

Aims N-acyl-L-homoserine lactones (AHLS) based quo-rum sensing (QS) phenomenon is recognized as an
effec-tive agent for regulating bacterial growth and metabo-lism. However, diversity and biological role of AHLs
in natural environments remain largely unknown. This study focuses on compositions of AHLs and their poten-
tial role in nitrogen transformation in intertidal marshes. Methods We investigated the levels of AHLs in rhizo-
sphere (Phragmites australis, Spartina alterniflora and Scirpus mariqueter) and non-rhizosphere soils from
Chongming eastern intertidal wetland of the Yangtze Estuary using gas chromatography-mass spectrometry
(GC/MS). Molecular techniques were employed to in-vestigate the compositions and structure of bacterial

BEFN-BE-L-S2LSRNEE (AHLs) HEERN (QS) MRWINABETHAREKMAGENERATF. A
M, AHLSTEBARHBEFNZHEEMENZERMARRMN. ALk, WK IOSRBERBEARRX, 57T
AR APAHLSIV AR R HEERR R URNBEER. SRETR, FRERRFTIRYPAHLSEEEE
B FIERPRTIRY), C6-. C8-. ClO-FMIC12-HSLs@EM BN P ZBEENQSES P F. LRIIERE
N, AMRHINERAHLMN A 2K RHERRE ZEN, HEMY. RECNRESaCERFLIESR
BZEA.
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Fig. 6 Clustering of the top 50 most abundant OTUs related to corrections were conducted for multiple comparisons, and signif-
concentrations of AHLs (a), and abundance of the top 50 dominant icant differences are shown as follows: **P < 0.01 and *P < 0.05.
OTUs in rhizosphere and non-rhizosphere soil samples (b). Cor- The abundance is shown by a color gradient, after logl0
relations of AHLs concentrations with the proportion of the top 50 transformation

OTUs were estimated on the basis of Pearson’s correlation. FDR

Global inventory of atmospheric fibrous microplastics input into the ocean: An implication from the
indoor origin

Liu, Kai; Wang, Xiaohui; Song, Zhangyu; Wei, Nian; Ye, Haoda; Cong, Xin; Zhao, Longwei; Li, You; Qu, Liming; Zhu,
Lixin; Zhang, Feng; Zong, Changxing; Jiang, Chunhua; Li, Daoji. Journal of Hazardous Materials, 2020, 400: 123223.

Atmospheric transport could be a significant pathway for inland microplastics (MPs, with size <5 mm) to the
ocean in addition to catchment runoff and coastal discharge. However, atmospheric input of MPs to the ocean
is rarely quantified. To address this issue, transport of atmospheric MPs from source to sink was studied in
the Asia-Pacific region during nine cruises from October 2018 to September 2019. Both deposited atmospheric
MPs (DAMPs) and suspended atmospheric MPs (SAMPs) were collected, ranging from 23.04 n/(m’-d) to
67.54 n/(m*.d), and 0 to 1.37 n/m°, respectively. Size composition revealed that atmospheric deposition of
MPs origi-nating in terrestrial regions seems inadequate and insufficient to quantify the atmospheric input to
the ocean. In addition, combined with aerodynamic modelling, for the first time, we estimated that 7.64-33.76
t of fibrous atmospheric MPs was globally generated in 2018, which is 3 % and 31 % of riverine input MPs
of The Yangtze River and The Pearl River in terms of mid-point mass, respectively. The increasing load of
ingestible plastics from sea air could have a far-reaching impact on marine ecosystem.
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Fig. 1. Geographic locations of the general sampling track (A) and enlarged zone for northern China (B) and Yangtze Estuary (C). BHS:
Bohai Sea; YS: Yellow Sea; ECS: East China Sea; SCS: South China Sea. Symbol marks (red dots and blue rectangles) indicate beginning and
ending points of the suspended atmospheric microplastic (SAMP) sampling. For the sampling stations inside the Yangtze Estuary, SAMPs were
continuously sampled at the fixed sites.

Elucidating the vertical transport of microplastics in the water column: a review of sampling
methodologies and distributions

Liu, Kai; Courtene-Jones, Winnie; Wang, Xiaochui; Song, Zhangyu; Wei, Nian; Li, Daoji. Water research, 2020, 186:
116403.

There have been numerous studies that have investigated floating microplastics (MPs) in surface water, yet
little data are currently available regarding the vertical distribution in the water column. This lack constrains
our ability to comprehensively assess the ecological effects of MPs and develop further policy controls. In
this study, we reviewed current progress of sampling methodologies, the distribution pat- terns, and the
physiochemical properties of MPs throughout the water column. Three sampling protocols were identified
in this study: bulk, net and submersible pump/in-situ sampling. In different regions, the vertical patterns of
MPs in the water column varied with depth, which is possibly related to the morpho- logical characteristics,
polymeric densities, and biofouling of the MPs. The results of this review revealed that fibrous and
fragmented MPs comprised over 90% of the total MPs by quantity, of which fibrous MPs constituted the
majority (43%-100%). In addition, polyethylene terephthalate, polyamide, polyethylene, polyvinyl chloride,
and polypropylene have been widely identified in previous studies. To minimize the impact caused by various
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sampling protocols, the use of a volume gradient trail experiment and a unified mesh size of 60—-100 um for
the initial concentration are recommended according to the results of this review. Given the limited knowledge
regarding the vertical transport of MPs in the water column, har- monized sampling methods should first be
developed. The mechanisms of this process can be separately considered for different water bodies, such as
freshwater systems, coastal waters, and pelagic zones. The presence of these anthropogenic pollutants in
the water column poses a threat to the largest but most vulnerable habitats of life on earth, and hence they
merit further investigation.

EEFZMRANERKPREZHERHT TR, EERXTAEEEDHIHRERLD. XMRZRET K
M EHER B ESHNAH—T HEBRITFINEE. EARMRT, BAIEGRT HEBRAEKERRIFS
A DHMBUERNERER. SMRARE T ZMRIF5 R BERE. BRRENBKR/RIUXE. &1
EHX, KEPHEBEHNEETLSEREMEN, XAESHEHNTSHE. BEWZEENEYNESX.

RERNERETR, FHERMEFRHERBHE S SHERIEI00%U £, ERFURTHEER S Z(43%-
100%)o Itboh, BZBWNEZRERZ _EE. BB, BB, BRIBNBRBEUTHARHER ZIR
Ao NTRBMEELDRENTNE/NME, RIBAGANER, BWERFIRBEIRILM S —HY60-100%K

Fig 1. Geolocation of sampled water columns for MPs research (A). Red dots indicate the geographical locations of sampling sites in collected
literatures except for Ryan et al., 2020 due to limited accessible information. Sampling device used for collecting MPs in the water column (B: CTD
sampler; C: plexiglass water sampler; D: submersible pump; E: plankton net; F: multi-net trawls; G: lander system; H: plankton pump; I: remotely
operated vehicle (ROV)).
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Feeding behavior responses of a juvenile hybrid grouper, Epinephelus fuscoguttatus? x E. lanceolatus,
to microplastics
Xu, Jiayi; Li, Daoji. Environmental pollution, 2020, 268(Pt A): 115648.

In recent decades, microplastic (MP) pollution has ementa Tl 268 (02115645
become a severe problem in aquatic environments.

Yet the behavioral and selective responses of

fish toward different types of MPs remain unclear.

We therefore conducted laboratory-based

video observations to investigate the behavioral

responses of hybrid grouper juveniles (tiger grouper

Epinephelus fuscoguttatus ¢ x giant grouper E.

lanceolatus 3 ) to eight different types of MPs. We

observed four distinct feeding behaviors: (i) normal

ingestion of MPs, which rarely occurred (0%-

6%); (ii) pursuit, capture, and tasting of MPs, after

which MPs were quickly spat out; (iii) detection

and rejection of MPs without attack; and (iv) no

significant response to MPs. Our results indicate

that juveniles can distinguish MPs as inedible

particle and behave differently between MPs with

different sizes, colors, and materials, primarily

using visual and gustatory senses. Notably, 50%-

90% of MP rejection events occurred before

capture. Juveniles spent double the time evaluating

large nylon particles than they did evaluating large

polyvinyl chloride particles before capture, but

half the time tasting after capture. Although we

observed no sub-lethal or lethal effects of MPs,

we conclude that the presence of MPs can still

have an impact on groupers in aquaculture. For B ) o

i X . Fig. 1. Probability levels of (A) encounter, (B) attack, and (C) ingestion in
instance, in the densely stocked conditions of an  treatments when hybrid grouper juveniles were supplied fish feed pellets (brown
aquacultre unit, the fish could lose visbilty and 5797 arees (e e i ) St shon st e -
can inadvertently ingest MPs, thus suffering from s referred to the Web version of this article.)

their toxic impacts.

GBI BB AM &SN B ERTHFERRRTHMR, AU zatlaReEfRFiRIe
YSAERYTRL, ROLFF) HIBEERTRIAE R, B50%-90%MEFEIERETREREIRITHZ
Alo EEIH—TITADNAI, AIESRERRFHTREREN, HEBEIHEN T RS S LRIATEES
EBTHYHARINREE, FEERETPVCHMERNERBN N EERKHEINERTRE, HINaXES
TRHFRENFIE RPN A G INRRE BRI 8%,

ANNUAL REPORT JPIpli=dizi-i=0 o5



EimRasSi# R
Research Programs & Highlights

Profiling the vertical transport of microplastics in the West Pacific Ocean and East Indian Ocean with a
novel in situ filtration technique

Li, Daoji; Liu, Kai; Li, Changjun; Peng, Guyu; Andrady, Anthony L; Wu, Tianning; Zhang, Zhiwei; Wang, Xiaohui; Song,
Zhangyu; Zong, Changxing; Zhang, Feng; Wei, Nian; Bai, Mengyu; Zhu, Lixin; Xu, Jiayi; Wu, Hui; Wang, Lu; Chang,
Siyuan; Zhu, Wenxi. Environmental science & technology, 2020, 54(20): 12979-12988.

A new technique involving large-
volume (10 m®) samples of seawater
was used to determine the abundance
of microplastics (MPs) in the water
column in the West Pacific Ocean and
the East Indian Ocean. Compared to
the conventional sampling methods
based on smaller volumes of water, the
new data yielded abundance values
for the deep-water column that were at
least 1-2 orders of magnitude lower.
The data suggested that limited bulk
volumes currently used for surface
sampling are insufficient to obtain
accurate estimates of MP abundance
in deep water. Size distribution data
indicated that the lateral movement of
MPs into the water column contributed
to their movement from the surface
to the bottom. This study provides a
reliable dataset for the water column
to enable a better understanding
of the transport and fate of plastic
contamination in the deep-ocean
ecosystem.

— S R ARARFR (1032 75 5K) 1 m AT I
AABKEF@UEMEBENFEEAKN
FERARNFFMENEFKERAE, 5
PRy AL, EXKER/NY
Figure 3. Shape (A), polymer (B), and size (C) compositions in different water layers of

'Fléjz;R—F ’ ZKEH?'E'T%E‘EH E)QEEE{E?:»EE:_F PO and IO. In (B), only the top five polymers of MPs by quantity are displayed. In (C),
. . i colored dots represent the average size of the MPs.
Bl 21T HE%R. BIERA, BEXEF b ’

B EZERRAARRUREREKHER
BRI, RO HMIERAE, M
FHEE I R HMEE KEBENKFE
%o AN AR BER MR
wFN IR M T AT R BUES.
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The nonconservative distribution pattern of organic matter in the Rajang, a tropical river with peatland in
its estuary

Zhu, Zhuoyi; Oakes, Joanne; Eyre, Bradley; Hao, Youyou; Sia, Edwin Sien Aun; Jiang, Shan; Muller, Moritz; Zhang, Jing.
Biogeoscineces, 2020, 17: 2473-2485.

Southeast Asian peatland-draining rivers have at-tracted 2480
much attention due to their high dissolved organic carbon
(DOC) yield and high CO, emissions under anthro-
pogenic influences. In August 2016, we carried out a
field investigation of the Rajang River and its estuary,
a tropi-cal system located in Sarawak, Malaysia. The
Rajang has peatland in its estuary, while the river basin
is covered by tropical rainforest. DOC-5"C in the Rajang
ranged from-28.7 %o to —20.1 %o, with a U-shaped trend
from river to estuary. For particulate organic carbon
(POC), 8"°C ranged between -29.4 %o and —31.1 %o in
the river, and there was a clear increasing trend towards
more enriched 5"°C values with higher salinity. In the
estuary, there was a linear conser-vative dilution pattern
for dissolved organic matter composi-tion (as quantified
by D- and L-amino acid enantiomers) plot-ted against
DOC-5"°C, whereas when plotted against salin-ity,
dissolved D- and L-amino acid enantiomer values were
higher than the theoretical dilution value. Together, these
data indicate that the addition of DOC to the estuary (by
peatland) not only increased the DOC concentration
but also altered its composition, by adding more
biodegraded, *C-depleted organic matter into the bulk
dissolved organic mat-ter. Alteration of organic matter
composition (addition of a more degraded subpart) was
also apparent for the particulate phase, but patterns
were less clear. The Rajang was charac-terized by DOC
to DON (dissolved organic nitrogen) ratios of 50 in the
river section, with loss of DON in the estuary increasing
the ratio to 140, suggesting an unbalanced export of
organic carbon and nitrogen. Where affected by anthro-
pogenic activities, further assessment of organic carbon Figure 6. D / L ratio of Ads (as Glx) plotted against (a) DOC-VC (b)
to nitrogen ratios is needed. POC-3"C, and (c) PN-5"N.

RARMBEHMNERME,; EAXEHMERBUNERT, AHRAMPHENENNERIERNH
FMRREH, AXUSRALDHEEVANDTRAONRRNTR, & 1?7;7[!7)%7—%3, UK AR (1%
AR THFAERE) WARABENNRSEARDHITI, TBRMIT: 1) AERMAZISFER AL H
[ERESZDRBUARNEES, RUWARSHD/LLLE,; 2) AR A ETNRAFEEEN
BB ENEN; 3) UmMARMURMDERER LM RAK DR EBRENRNHREA, MRE
PBRELBARAN B IZ RS E A SBYR R MA AK I FEMRB AR AE, MMERALLTREFRE UMK
fRANRMEEE SRS
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Hotspot of Organic Carbon Export Driven by Mesoscale Eddies in the Slope Region of the Northern
South China Sea.
Zhang, Miao; Wu, Ying; Wang, Fugiang; Xu, Dongfeng; Liu, Sumei; Zhou, Meng. Frontiers in Marine Science, 2020, 7: 444.

Mesoscale eddies frequently observed in the northern slope region of the South China Sea (SCS)
significantly modulate the biological and biogeochemical behavior of organic carbon (OC). There have been
few comparative studies on biological and biogeochemical processes in a pair of anticyclonic eddies (ACEs)
and cyclonic eddies (CEs) in continental slope. In our research, an ACE—CE pair was observed in June 2015
on the northern slope of the SCS. The surface dissolved OC (DOC) was approximately 3 umol L™ higher in
the ACE than that of the CE, and particulate OC (POC) was approximately 3.9 ymol L™ higher in the CE than
in the ACE. Along the transect across the ACE and CE, the concentrations of DOC and fluorescent dissolved
organic matter (FDOM) were coincident with the downwelling and upwelling in the eddies. In the euphotic
layer, the total OC (TOC) stock in the ACE was higher than that of the CE with a lower POC/TOC ratio. There
was net consumption of both DOC and POC in the upper 120 m in the ACE; however, net POC production
was observed within the CE. The results also indicated that the production of fresh OC was higher in the CE
while carbon export was higher in ACE. The vertical export rates of DOC and POC at 120 m in the ACE were
approximately 70.2 and 1.69 mmol C m™ day™'. Summarizing these measurements, the horizontal export of
TOC across the slope to the SCS basin transported by dual eddies was estimated more than 22.1 x 10° g C.
This estimate implies that mesoscale eddies can contribute significantly to carbon sequestration in the SCS.

TrRERX P ENRINPREREAN] ZZFTENBEEDHIKEFITH. E—XRSER (ACEs)
FSpeR (CEs) MUlldR, IATKRIMER, [IERFPHMEFOCHTERE, MRAEARFHHEHRS. RS
HERE 120 mBIDOCHIPOCE MER X EE S FIL 7970.2811.69 mmol C m? d™s FFEERFBILICRT
BTOCT M AR &S AN K TR 21T ATF22.1X10° g€, ZHIHERME, PREREN EERHEE
BB E o

FIGURE 6 | Measured DOC vs. modeled DOCO (A) and measured POC vs. modeled POC® (B) derived from the mixing
model. Triangles represent samples of surface, while circles represent subsurface samples. Marks in red represent samples
in warm eddy and in blue represent samples influenced by cold eddy. The gray dashed line means that the modeled value
was equal to measured value.
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Simulation of Enhanced Growth of Marine Group Il Euryarchaeota From the Deep Chlorophyll Maximum
of the Western Pacific Ocean: Implication for Upwelling Impact on Microbial Functions in the Photic
Zone

Dai, Jinlong; Ye, Qi; Wu, Ying; Zhang, Miao; Zhang, Jing. Frontiers in Microbiology, 2020, 11: 2141.

Mesoscale eddies can have a strong impact on regional biogeochemistry and primary productivity. To
investigate the effect of the upwelling of seawater by western Pacific eddies on the composition of the active
planktonic marine archaeal community composition of the deep chlorophyll maximum (DCM) layer, mesoscale
cold-core eddies were simulated in situ by mixing western Pacific DCM layer water with mesopelagic layer
(400 m) water. lllumina sequencing of the 16S rRNA gene and 16S rRNA transcripts indicated that the specific
heterotrophic Marine Group llb (MGlIb) taxonomic group of the DCM layer was rapidly stimulated after receiving
fresh substrate from 400 m water, which was dominated by uncultured autotrophic Marine Group | (MGI)
archaea. Furthermore, niche differentiation of autotrophic ammonia-oxidizing archaea (MGI) was demonstrated
by deep sequencing of 16S rRNA, amoA, and accA genes, respectively. Similar distribution patterns of active
Marine Group Il (MGIII) were observed in the DCM layer with or without vertical mixing, indicating that they are
inclined to utilize the substrates already present in the DCM layer. These findings underscore the importance of
mesoscale cyclonic eddies in stimulating microbial processes involved in the regional carbon cycle.

RFFHFRERIENAZMARKEFNHREMREVNIFBIREHTEE, BIIHEMEL, KK
1B T ARKEREERDPHENAMKREINGEZN, HRAN, PRERIRESIRER, BEETRTEK
FRPLHEMRRENIEFTENENYSINHERZRARR. XMHNENRAZESFFERME TR, Fdx
B EMGIREIE K. BVWF BIERIER~EN — AUmEnBT 8RR R IR SR HLHERR
RARERF FFEME K,

FIGURE 7 | The possible mechanism by which the growth of Marine Group Il Euryarchaeota is stimulated by carbon flow affected by mesoscale
eddies. Particulate organic matter (POM) produced in the upper ocean enters the ocean interior by sedimentation and physical mixing and
releases NH4" under the action of heterotrophic microorganisms. MGl Thaumarchaeota couples the oxidation of ammonia with carbon fixation
in HCO3™ through the 3HP/4HB pathway, and the intermediate acetyl-CoA can act as a precursor of the TCA cycle and participate in the
metabolism of MGII. Much organic matter produced by ammonia-oxidizing archaea stored in mesopelagic water is brought into the DCM layer
by the mesoscale process. This new organic carbon provides a carbon source for heterotrophic MGIl members and rapidly stimulates the growth
of specific MGII taxa. The CO2 produced during degradation is released into the atmosphere by sea—air exchange or supplied to plankton of the
DCM layer.
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Bacterial-derived nutrient and carbon source-sink behaviors in a sandy beach subterranean estuary
Chen, Xiaogang; Ye, Qi; Sanders, L Christian; Du, Jinzhou; Zhang, Jing. Marine Pollution Bulletin, 2020, 160: 111570.

Microbial communities in subterranean estuaries play important roles in the biogeochemical cycle. However,
the microorganisms associated with biogeochemical behaviors in subterranean estuaries have received little
at-tention. Here, the bacterial communities were compared between the fresh and saline groundwater in
a sub-terranean estuary. Correlation analysis between bacterial groups and salinity indicated that different
species represented different groundwater types. The key bacterial groups found along the subterranean
estuaries have been shown to influence organic pollutant degradation and nitrate utilization. These species
may be potential candidates for the in situ bioremediation of subterranean estuaries that are contaminated
with pollutants. The utilization of nitrate and organic pollutants by bacteria in subterranean estuaries serves
as a nitrate sink and inorganic carbon source. Our results show the role of bacteria in remediating pollutants
through submarine groundwater discharge (SGD) to the coastal ocean, and specific species may be helpful
in selecting reasonable groundwater end-members and reducing SGD uncertainties.

TEXT G 53 70 = H K R B PR AR R B R B A KB R S MR R A M B E B WE A AN EE R
=, PSR XRARREEHE FEENSRYMNF BRERERETIE, XERBF I UENERM
TADERYNERERERM. R TIOSERFFNHENER T REEREM T KK, HmEEER
WTRKEBERRHE S, IR REAM M OAEFEEDEF SR RCIEREEEEER,

Fig. 7. Schematic diagram of biogeochemical and source-sink processes in the subterranean estuary of Shengsi Island.
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Physical processes controlling chlorophyll-a variability on the Mid-Atlantic Bight along northeast United
States
Xu, Yi; Travis, Miles; Oscar, Schofield. Journal of Marine Systems, 2020, 212: 103433.

We employed empirical orthogonal function (EOF) analysis to examine the spatial and temporal pattern changes
in the surface chlorophyll a distribution (chl-a) on the Mid-Atlantic Bight (MAB) using Moderate Resolution
Imaging Spectroradiometer Aqua (MODISA) chl-a data (2003—2016) and Sea-viewing Wide Field-of-view Sensor
(SeaWiFS) chl-a data (1998-2007), and interpreted the underlying environmental determinants. A coupled
physical-biogeochemical model was used to explore the primary physical factors determining the chl-a varia-bility
on the shelf. Model sensitivity studies identified wind mixing, net heat flux, and river discharge as the dominant
factors influencing the MAB water column stability and consequent phytoplankton growth. The pri-mary feature
of chl-a indicated spring peaks on the outer shelf during the MODISA period, while fall-winter high during the
SeaWiFS period in the same area. The observed increase in wind mixing and heat loss during winter and pre-
spring were responsible for the delay in the phytoplankton bloom to spring on the outer shelf. The secondary chl-a
peak occurred in the fall on the New Jersey shelf during MODISA period, and in the fall-winter in the Delaware Bay
estuary for chl-a during SeaWiFS period. The Hudson River discharge was associated with the chl-a anomalies
on the New Jersey shelf in the fall and winter during the MODISA period. Both the MODISA and SeaWiFS chl-a

Fig. 6. Comparison of chl-a and NHF anomalies. (a) Correlation coefficients of chl-a and NHF anomalies during the MODISA period. The black
lines specify the significant correlated area with r > 0.3 and p < 0.01. (b) For the SeaWiFS period. (c) Time series of the winter to pre-spring spatial
mean chl-a (green line) and NHF (black line) anomalies in the significant correlated area for the MODISA period. (d) For the SeaWiFS period. (e)
NHF anomaly in different seasons during 1998-2016. (For interpretation of the references to color in this figure legend, the reader is referred to the
web version of this article.)
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concentrations peaked during the fall-winter on the southern part of the MAB (in the EOF mode 3 region), but the
MODISA chl-a peak area was north of the SeaWiFS chl-a peak area. The variation of chl-a concentration in the
southern region of the MAB was most likely associated with the Chesapeake Bay rivers' discharge. In our study,
the regional associations between chl-a and multiple climate-sensitive environmental parameters suggest that
basin-scale forcing plays an important role in the underlying chl-a variabilities on the MAB.

FIFAMODISA chl-a#4#& (2003-2016) #1SeaWiFS chl-a%¥kiE, KALZKRIERKE (EOF) DT HREFE

(MAB) REMEZRaDHHMNTRELEMN (1998-2007) , HEBETEBEMNIMERERR, FIA=ZHEEN
YRE-EYMIKEFREY, RN T AREREChl-aZRMENEBYIERR, REBRMEARAI, KEG. BX
APRETRBAZEFMMABKARE M Z FENERKNEERER, chl-afVEEHFIERA, FA—HKTE
MODISAHRHIIEZ 1, 7ESeaWiFSAIHIIMLEFIE, ELFMNEZTHUEINNESTAEHRKLAIIEM
ESBCTHEYIKERREIEFNRE, % /Rchl-al&EHITEMODISARTERRFTZ A AT ZEE, Mchl-a
B RS BRI ETIONMUESE, BEHARESMODISARFTFA AR L Echl-amREHE X,
MODISAFISeaWiFS chl-aiREEK LRI 7EMABrR B R IEE (TEEOFRIL3X1E) , {EMODISA chl-al#fE
X5 {iiFSeaWiFS chl-al#{EXHAIALER. EMABRERIX chl-aRERIZ IR Pl ae S Y1 K 5o iE AR BV R A
Ko EHMNBIARS, chl-aG5ZMNURHRIMESHRZ BNVKIEXIKRRA, BMRERIBIEMABHEEChl-aZk
L EERFA,

Leaf and Wood Separation for Individual Trees Using the Intensity and Density Data of Terrestrial Laser
Scanners

Tan, Kai; Zhang, Weiguo; Dong, Zhen; Cheng, Xiaolong; Cheng, Xiaojun. IEEE Transactions on Geoscience and Remote
Sensing, 2020.

Terrestrial laser scanning (TLS) is a highly effective and noninvasive technology for retrieving the structural and
biophysical attributes of trees using 3-D high-accuracy and high-density point clouds. The separation of leaf
and wood points in TLS data is a prerequisite for the accurate and reliable derivation of these attributes. In this
study, a new method is proposed to separate the leaf and wood points of individual trees by combining the TLS
radiometric (intensity) and geometric (density) data. The leaf points are separated from the wood ones through
three steps. First, the corrected intensity data are used to separate a part of the leaf points preliminarily given
the differences in reflectance characteristics. Second, the density data are adopted for the further separation of
another part of the leaf points because the density of the remaining leaf points is smaller than that of the wood
points. Finally, a connectivity clustering algorithm is conducted to form several clusters with different sizes (points)
and the remaining leaf points are separated in accordance with the cluster sizes. Eight different trees are selected
to evaluate the performance of the proposed method. The averaged overall accuracy and kappa coefficient
of the eight trees are approximately 95% and 0.81, respectively. The results suggest that the combination of
TLS intensity and density data can perform a superior separation of leaf and wood points in terms of efficiency
and accuracy, and the proposed separation method can be accurately and robustly used for various trees with
different species, sizes, and structures.

BEREAXREGHENERARISD, BRTEAVERIREEZNTFR, BRERITHASER, XNHIRE
EXRNBSETER, BAIRERIISHR. ®KEKLE. BFKR. FTREE, W2KESRER. YREF
MEERNABAEET M. MELDAREAREE. BFE. FHERMNE. HEREREFHR, LFKEH
AMER = ELEMNECSRSRERANRELEBE ZNA, AFAXFERKE-RLIDARER ™ mHY
EENRHNEREHBERIE. MELDARRIMNEEFLSERNENHR I AIEED . ERHEEREK
RBRANREBNERIERT, MRoiERALURIRE. E2FSL; HEESRHITLEER. WRIER.

102 QAPIEIER SEEI ANNUAL REPORT



ﬂﬁﬁiﬁﬂ‘—ii&ﬁ 3-
Research Programs & Highlights

ZEFRSFMUIRENHE, NRoBUER A URIHERER. HlAFSHERNE M EH TEE
Flle Eit, MMELIDARRSEIEF BEREMMECSHNEENXBSBRENZEHR#HITHE,
HWELIDARREBZEER R LEMBRINRRMIEX KK, NANEERHEEROBERZNHZ
ROMIELEN—MAER. BAMELDARRINERRZELFH, ERENHETREHNOH LS
FHERKRER. BERELT, ENERTMHAIERER. ERoHED, Z2EMRNANENSHMH N Z2IER
K, ZEEMR, Z0. BEF/LAKESESFEERAER. SXAEDHNBHLEGHELIDARSLALRIEM
SRR, RET —MEHNENERNEH R #ITRRNE, IE—PRERENSENSHIRNEER
fite B, RIBZEMHRIRNESR, WRIGRESIEHTAFNAMBEERNE, FMARERRESENTR
HTNTHE; A, BTFRERERTESEER), BEAREBRNTE, MAZNHAEZELSENES, B
ROBY =, RERET —MEBERESE, WEMHRHITRE, RIEXNR. & ERERERNIESE
MM EHITX D ERERKA: FHRA AR AELDARRELIEN/LAEYE, SWELEEL, 517
RER, MEMLT, TEMR, RAEPIBERTIBWU L. HRBEENEFHRERELNEREENESHR
EIEH T EICEMMBEATE,

Fig. 1. Technical flow of the proposed method (Tree 1 is used as an example).
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Reduced magnitude and shifted seasonality of CO, sink by experimental warming in a coastal wetland.
Sun, Baoyu; Yan Liming; Jiang Ming; Li Xingge; Han Guangxuan; Xia Jianyang. Ecology, 2020: e03236.

Coastal wetlands have the highest carbon
sequestration rate per unit area among all unmanaged
natural ecosystems. However, how the magnitude
and seasonality of the CO, sink in coastal
wetlands will respond to future climate warming
remains unclear. Here, based on measurements
of ecosystem CO, fluxes in a field experiment in
the Yellow River Delta, we found that experimental
warming (i.e., a 2.4°C increase in soil temperature)
reduced net ecosystem productivity (NEP) by 23.7%
across two growing seasons of 2017-2018. Such a
reduction in NEP resulted from the greater decrease
in gross primary productivity (GPP) than ecosystem
respiration (ER) under warming. The negative
warming effect on NEP mainly occurred in summer
(-43.9%) but not in autumn (+61.3%), leading to a
shifted NEP seasonal-ity under warming. Further
analyses showed that the warming effects on
ecosystem CO, exchange were mainly controlled
by soil salinity and its corresponding impacts on

species com-position. For example, warming
FIG. 4. Seasonal patterns of warming-induced changes in ecosystem

increased soil Sa“nity (+35'0%)' reduced total C fluxes, net ecosystem production (DNEP), gross primary production
aboveground biomass (-9.9%), and benefited the (DGPP), and ecosystem respiration (DER).

growth of plant species with high salt tolerance and

late peak growth. To the best of our knowledge, this study provides the first experimental evidence on the reduced
magnitude and shifted seasonality of CO, exchange under climate warming in coastal wetlands. These findings
underscore the high vulnerability of wetland CO, sink in coastal regions under future climate change.

EETMERMUERBHFERESNERAES RS KT EFENE RS —ALRREIENETME
AR SETR, BFEAZAMNESREMIMERNE, RNKMKEABRRTESRESFESH
(NEP) o IENNEPHHMNERZLERES, MAEMUE, NMSBULEFRAF TNEPRETERM, #H—
THRRA, SRR %ﬁiﬁ%%d%xﬁmEMIE TIBEL 3 N AR B B R o %m,%%ﬁ
TEEEEM, M ESEVERL, BRNTFMENES. EKSERNEVIFRERK XMAREREHRT

1R IRE R8RSt — S WSS E R DM =TS BRI SR IRIER.

Morphological and reproductive responses of coastal pioneer sedge vegetations to inundation intensity

Li, Shihua, Ge, Zhenming, Tan, Lishan, Hu, Mengyao, Li, Yalei, Li, Xiuzhen, Ysebaert, Tom. Estuarine, Coastal and Shelf
Science, 2020, 244: 106945.

Coastal plants have unique adaptability to cope with strong hydrological stresses in tidal wetlands. A funda-
mental understanding of the establishment and maintenance of coastal plants is needed for conservation
and restoration. In the Yangtze Estuary, the plasticity of the morphological and reproductive traits of a
pioneer Scirpus species (sedge), in terms of phenotypic growth, biomass allocation, and sexual and asexual
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reproductive traits, was investigated with increasing flooding intensity (elevation gradient) in a tidal flat.
The varying response extents (thresholds) of plant zonation and morphological and reproductive traits to
multiscale envi-ronmental heterogeneity were also assessed. Our results showed that plant colonization and
performance at coastal frontiers are sensitive to the microtopography of elevation and reflect the ecological
adaptability at both the landscape and individual scales. Sedge species typically exhibit morphological and
reproductive flexibility across the inundation intensity. The plants allocated more biomass to belowground
tissues in response to decreasing elevation. The elevation thresholds for the yield of reproductive organs
were higher (2.38—2.50 m based on the local Wusong datum) than those for morphology (2.05-2.14 m). The
thresholds for the yield of asexual reproductive organs shifted to a lower elevation by approximately 0.15
m relative to that of the sexual reproductive organs. The increasing corm: spike ratios of plants with longer
inundation durations also indicated this reproductive plasticity. This study revealed that the combination of
morphological and reproductive re-sponses of pioneer sedges contributed to survival and colonization at
the foremost coastal flat. Our results are useful for developing restoration strategies for the native Scirpus
species on China’s coast.

RIFVEBEYIKIMBNESEN T, BPTFREEMNRIPAMRE, AXEKINFRRESIERE LR
RTZEDERNEEBEVNERENEMBEERKEI LN, HRERKE, MEFESENFE, EYE
E. t%is. ERHER0, EREESHNEMENEAMTRAAR (BATRE) , BXRE: BHEEKR, #
HAREYNERTESSERERTENERNSENE, FEREERNSEHNESTISENIERE, M
THFEESRE (KF) EKEAEARTAEMEESE BIMF) Ef. NARREHBEISERERETIE
RE EHEMBERTSHEERBATLEE, XNTFHIERSEMER RS REEERFNE.

Fig. 8. Schematic diagram of the morpho-logical and reproductive adaptations of a pioneer sedge species S. mariqueter to increasing inundation
(or decreasing eleva-tion). The morphological characteristics and biomass growth agreed with the unilateral 4 PL curve (blue solid line) and the
reproduc-tive characteristics (solid green lines for sexual reproductive organs and solid red lines for asexual reproductive organs) agreed with
a bilateral 4 PL relationship with changes in elevation. The root:shoot and corm:spike ratios increased linearly (black solid line). The elevation
threshold for the sexual reproductive organs was the highest (vertical green dashed line, data in Fig. 6), followed by the sexual reproductive organs
(vertical red dashed line, data shown in Fig. 7) and morphometrics and biomass (vertical blue dashed line, data in Figs. 4 and 5). The initiation point
(regarding elevation) of a steep increase in asexual reproductive organs was lower than that for sexual reproductive organs. (For interpretation of
the references to colour in this figure legend, the reader is referred to the Web version of this article.)
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The roles of vegetation, tide and sediment in the variability of carbon in the salt marsh dominated tidal
creeks

Tan, Lishan, Ge, Zhenming, Fei, Beili, Xie, Lina, Li, Yalei, Li, Shihua, Li, Xiuzhen, Ysebaert, Tom. Estuarine, Coastal and
Shelf Science, 2020, 239: 106752.

Combined effects of vegetation, tide and sediment on the carbon dynamics in the intertidal creek-marsh systems
remain unclear. We investigated the variability of dissolved organic (DOC) and inorganic carbon (DIC), and
particulate organic (POC) and inorganic carbon (PIC) in the tidal creeks within the Poaceae and Cyperaceae
communities on flood-ebb cycle in a salt marsh of eastern China. In the Poaceae creek with high plant biomass
and soil carbon stock, the DOC concentrations were higher by on average 1.00-1.48 times than that in the
Cyperaceae creek across all seasons and spring and neap tide stages, while the difference of DIC was not
notable. The POC and PIC concentrations were lower in the Poaceae creek compared to the Cyperaceae creek.
Spring tides increased the carbon concentrations (except for PIC) in both creeks by on average 7-40%, relative
to neap tides. Seasonal variations of sedimentary rate within the communities probably result in the discrepancy
of particulate carbon loading between the creeks. The Poaceae creek functioned as a source of DOC and DIC
throughout a year but as a sink of POC and PIC in summer and autumn, while it turned to a weak source of
PIC in winter and spring. The Cyperaceae creek exhibited as a source of all carbon components throughout a
year. We suggest that vegetation type (with soil carbon stocks), tidal regimes and sedimentary dynamics would
synergistically determine the fate of carbon in the creeks. Our results are helpful in reliable estimates of carbon
transport be-tween the coastal marsh and the adjacent ocean.

BTN RSRE- MY RBETINERTEEE, SMRANIOIOESEMBRNER (RARMDERE
B) FSARRABENER (DOC) FAMRILHER (DIC) . FtuaNR (POC) MBKIEME (PIC) #ITT
ESMe EREM, EHAERRE. Y RENED MRS R SR AHATIHREE TR ERNE
R, MMIERERBANNRSEENTIRYESTNTH. RAREEZHIRTREERSNEYEYEN T
e, HDOCEREST IDERESEHE. MI#/ARPOCHPICEENERZRVMERNFTENR
Mo RAREZ WD FYEDOCHIDICERLIR, EEFMUENZEPOCHMPICTRANL, MPEREEEHN
BFTEMA DI ERAHEHIR. SHRETERGEREHATMS s F 2 B iRmEE,

Fig. 8. Scheme of the sink (arrows from the water area outside the creek mouth to the vegetated creek) and source (arrows from the vegetated
creek to the water area outside the creek mouth) processes for carbon components in the tidal creeks during a flood-ebb time scale in the seasons
of summer and autumn (a for the Poaceae creek, and c for the Cyperaceae creek), and winter & spring (b for the Poaceae creek, and d for the
Cyperaceae creek). The degree of fineness indicates the relative loading amount (data refer to Table 2).

106 QAPNEFER SR ANNUAL REPORT



EitiRES# R
Research Programs & Highlights

Distribution of organic carbon storage in different saltmarsh plant communities: A case study at the
Yangtze Estuary

Yuan, Yiquan; Li, Xiuzhen; Jiang, Junyan; Xue, Liming; Christopher B. Craft. Estuarine, Coastal and Shelf Science, 2020,
243: 106900.
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with an increase in depth. The OC
content in different halophyte commu-
nities was in the order of Phragmites
australis community > Mixed community > sedge community, and was consistent with the gross biomass.
The total C sequestered of 100-cm depth in the area was 31,177 ton, with the P. australis community, mixed
community, sedge community, and water sequestering 57.7, 49.2, 25.5 t/ha, and 8 t/tidal cycle, respectively.
Tidal marshes in Chongming Dongtan exhibited a high C sequestration capacity, indicating that they play a
major role in the C cycle in the Yangtze Estuary.
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Fig. 3. Vertical distribution of organic carbon and underground biomass of:
A, mixed communities; B, P.australis; C, Sedge community.
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Spatio-Temporal Variations in the Abundance and Community Structure of Nitrospira in a Tropical Bay
Mao, Tiegiang; Li, Yanqun; Dong, Hongpo; Yang, Wenna; Hou, Lijun. Current Microbiology, 2020, (77): 3492-3503.

Nitrospira is the most diverse genus of nitrite-
oxidizing bacteria, and its members are widely
spread in various natural and engineered
ecosystems. In this study, the phylogenetic
diversity of Nitrospira and monthly changes
of its abundance from Zhanjiang Bay were
investigated. Phylogenetic analysis showed
that among 58 OTUs with high abundance,
74% were not affiliated with any previously
described Nitrospira species, revealing a
previously unrecognized diversity of coastal
Nitrospira. The abundances of both Nitrospira
and Nitrospina exhibited a significantly
monthly change. During most of the months,
abundance of Nitrospina was greater than
that of Nitrospira. In particle-attached
communities, either abundance of Nitrospina
or Nitrospira was highly correlated with
that of ammonia-oxidizing archaea (AOA),
whereas abundance of ammonia-oxidizing
bacteria was only highly correlated with that
of Nitrospina. In free-living communities,
either abundance of Nitrospina or Nitrospira
was correlated only with that of AOA. These
results suggest that both Nitrospira and
Nitrospina can be involved in nitrite oxidation
by coupling with AOA, but Nitrospina may
play a greater role than Nitrospira in this
tropical bay.

Fig. 3 Profiles of amoA genes of ammonia-oxidizing micro-organisms (a) and
16S rRNA genes of nitrite-oxidizing bac-teria (b) from site Z11 between July
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Evolution of shoals and vegetation of Jiuduansha in the Changjiang River Estuary of Chinain the last 30
years
Wu, Fengrun; Tong, Chunfu; Mitch Torkelson; Wang, Yan. Acta of Oceanologica Sinica, 2020, 39(8): 71-78.

The evolution of the shoals and vegetation plays an important role in maintaining the stability of the river regime
and the estuarine ecosystem. However, the interaction between the evolution of shoals and vegetation dynamic
has rarely been reported. In this study, we determined the interaction between the shoal and vegetation evolution
of Jiuduansha in the Changjiang River Estuary in the last 30 years. We did this through the collection and
summarization of the existing data of the regional hydrological processes, wading engineering, and vegetation,
and combined it with the analysis of nautical charts and remote sensing images. During the past 30 years, the
expansion of the shoals within the 0 m isobath in Jiuduansha was obvious, with an increase of 176.5%, while the
expansion of the shoals within the 5 m isobath was relatively slow. The regional hydrological
characteristics in the Jiuduansha area changed dramatically, especially the sediment discharges.
The area of vegetation in Jiuduansha increased from 9.1 km” in 1990 to 65.68 km” in 2015, while
the variations in the different vegetation types were different. The best combination of environmental
factors with a significant correlation on the shoals within the 0 m isobath is the area of Spartina
alterniflora and Phragmites australis. The evolution of Jiuduansha shoals was significantly affected
by the variations in hydrological characteristics. Meanwhile, on a long-term scale, the expansion
of the shoals could promote the regional vegetation expansions due to the suitable elevation and
environmental conditions it provides. The interaction between the shoal and vegetation evolution varied in the
different vegetation types and different elevations. In the future, long-term monitoring and detailed data are
needed to the systematical analysis of the interaction between the hydrological processes and the evolution of
the shoal and vegetation.

B XA R RO IR ACH B K TIE. EREARFBENEENESE, S 8EREREED
T, ARFHDITE=TENRD D ERERNEEFIEREBEFRAXR. ERER, E=+ENEDIMEY
SKBAE, 1FAIR0mMU EMAERIE KRR, 18K T176.5%, M-5mblE/MAYT KEWEIE, KON ER.
e SUEDTEL. 2. BIVRESAX. BHBERTHEE, NEIVHEREIRMI9905EM9.1 km* g
INEJ20155/965.68 km?, EBREEHREENTUEHRFR. FLEBEXIMETR, S0mU LV EERAES
EERXNREFRRAFASRERRENFFEIER. KFHINZRLEZRZN T RV ENET, F
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Fig. 2. Variations in the isobaths of 0 m (a) and 5 m (b) of the Jiuduansha shoals in last 30 years.
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Windows of opportunity for salt marsh establishment: The importance for salt marsh restoration in the
Yangtze Estuary.
Yuan, Lin; Chen, Yahui; Wang, Heng; Cao, Haobing; Zhao, Zhiyuan; Zhang, Liquan. Ecosphere, 2020,11: e03180.

Restoration has been promoted as an important strategy to reverse the decline of salt marsh ecosystems.
Physical and biological processes limiting the colonization of bare tidal flats by pioneer salt marsh species
are commonly recognized. Recently, the window of opportunity (WoO) concept has been proposed as a
framework to provide an explanation for the initial establishment of biogeomorphic ecosys-tems on tidal flats
under high physical stress. Understanding the thresholds for early seedling establish-ment and colonization
is critical for the successful restoration and management of this threatened ecosystem. In this study, we
investigated the WoOs for the establishment and colonization of a Scirpus mariqueter salt marsh at a large-
scale restoration site in the Yangtze Estuary. A set of field monitoring and measurements were conducted
to identify the potential physical and biological thresholds that could pro-vide a mechanistic insight on the
establishment and colonization of this pioneer marsh. The results showed that the successful colonization
and expansion of the S. mariqueter marsh on the tidal flat required passing both physical and biological
thresholds to open WoOs for establishment and colonization. The concurrence of WoOs, that is, propagule
availability in the early growing season at a suitable tidal flat elevation with a benign sedimentary regime
together with the removal of competition from invasive species, is presumed to be essential for the success

Fig. 4. Salt marsh vegetation propagation and cover changes on the study area from 2014 to 2018. Notes (a) The large area of Spartina alterniflora
and small patches of Scirpus mariqueter in July 2014; (b) after applying herbi-cide and cutting in August 2015, S. alterniflora was effectively
controlled; (c—e) successful propagation of S. mari-queter in the marsh from July 2016 to 2018. The restored area (red square) was created by
outplanting corms of S. mariqueter in April 2014.
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of S. mariqueter marsh establishment and colonization. In applying such eco-logical insights, the seed-
sowing field experiment proved that by surpassing these thresholds, an S. mari-queter salt marsh can be
successfully restored in a cost-effective manner. We suggest that these WoO-related establishment and
colonization thresholds as well the cost-effectiveness of using these WoOs should be considered in future
large-scale restorations of salt marshes.

ETNEOEIIER, BREETSEY-MERERAXNISE OESHELEERERNYT SPER,
BR T HABEFRBINSEORN, MEREFETHERERT SUIiESHFIMR, NEBEREERMIT
BEERIEIRAKIE,

Reconstruction of Temporal Variations of Metal Concentrations using Radiochronology (*****Pu and
¥Cs) in Sediments from Kizilirmak River, Turkey
Wang, Jinlong; Baskaran, Mark; Kumar, Anupam; Bilhan, Omer; J. Miller, Carol. Journal of Paleolimnology, 2020: 1-13.

Sediment cores retrieved from rivers, lakes, and coastal marine environment have been widely utilized to
reconstruct historical variations of anthropogenic pollutants. A sediment core was col-lected in the Kizilirmak
River, Turkey during 2014 and analyzed for a suite of metals (Cu, Pb, Zn, Ag, Ni, Co, Mn, As, Cd, Sh, V, Cr,
Hg and Se) to reconstruct their temporal variations. Chronology was attempted using excess *°Pb (*°P,,),
¥Cs and *****°Pu in the sediment cores. The vertical profile of excess *'°Pb indicates that this core is not
datable using excess **°Pb method. The **'Cs-based linear and mass.

WA T T EEARURIEPb, CSHIPUERI N, FEMETIRE IR EIEIR T A
ARG O PUBHT RN E. REEET ANRBAFREAMSERENHT, £NT SRTRE LA
NAEEAKTI TR

Fig. 2 Vertical profiles of *°Ph,s, **'Cs, ****°Pu activities and *°Pu/***Pu atom ratios with respect to cumulative mass depth
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Sargassum blooms in the East China Sea and Yellow Sea: Formation and management
Zhuang, Minmin; Liu, Jinlin; Ding, Xiaowei; He, Jianzong; Zhao, Shuang; Wu, Lingjuan; Gao, Song; Zhao, Chunyan; Liu,
Dongyan; Zhang, Jianheng; He, Peimin. Marine Pollution Bulletin, 2020: 111845.

Large-scale Sargassum blooms, known as golden tides, have been occurring along the coast of the Yellow Sea in recent
years, resulting in an enormous loss of Pyropia yezoensis production. To locate the source of the blooms, we performed
large-scale spatio-temporal sampling in the South Yellow Sea, East China Sea, and Jeju Island, South Korea. Based on
morphology and molecular traits, the attached and floating Sargassum samples collected from the three regions were
all identified as Sargassum horneri, although slight differences were observed in morphology among samples. Genetic
distance and automatic barcode gap discovery analysis revealed very low genetic diversity among the three regions. The
33 samples from 12 sites were divided into six haplotypes, and the samples from the ECS shared more haplotypes than
samples from other two regions. Our results suggested that S. horneri in the ECS was responsible for the formation of
blooms in the Yellow Sea.

BN AR BNEEHEWHE ASagarasum hornerio S. hornerifE REIHIEIE R H B AR R AV SEHE, M
EEFRBM, S. horneri2 &N EEFRR,

Fig. 6. Network diagram for cox3 gene haplotypes of S. horneri based on samples names (a) and collection sites (b). A circle represents one
haplotype, and the size of the circle reflects the number of haplotypes. Different colors indicate different geographic haplotypes, and the blank
circles indicate undetected haplotypes.
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Tidal Effect on Water Export Rate in the Eastern Shelf Seas of China

Lin, Lei; Liu, Dongyan; Guo, Xinyu; Luo, Chongxin; Cheng, Yao. Journal of Geophysical Research-Oceans, 2020,125(5):
€2019JC015863.

Water export rate of shelf seas is a pivotal factor impacting the global carbon cycle. Tides have important impacts on shelf
hydrodynamics but are excluded in many climate models. To assess the effect of tides on export rates of shelf water, this
study used a regional hydrodynamic model and a water residence time (WRT) adjoint model and examined model runs
with and without tides for the eastern shelf seas of China. The results show that the average WRTs in the Bohai, Yellow,
and East China seas were 11.60, 4.95, and 0.39 years, respectively. When tides were excluded, the WRTs decreased
by >70% in the Bohai and Yellow seas and by ~10% in the East China Sea, indicating a significant acceleration in the
shelf water export due to the absence of tides. The tidal effect has spatial variability associated with the water depth.
Sensitivity experiments suggest that the tidal effect on the mean WRT was stronger than the effect of other dynamical
factors (winds, rivers, and boundary currents). In the model with tides, tides weakened the wind-driven coastal current by
intensifying the bottom resistance and thus slowed water export in the inner and middle portions of the shelf, compared to
the model without tides. Parameterization of the tidal bottom friction in the model without tides could significantly improve
the WRT result. This study highlights the crucial role of tides on the long-term transport of shelf seas and the significance of
parameterizing the effect of tidal friction in climate models.

BRIRE L, & T RERERMGZEE (ESSC) KAHEREAIRM o ESSCHRATIIKFEBIN2.124, MRKK
o/ R RRGERTHIBRES N, WRL 20,645, BRI ENRIET B EEERANTN, X5KFEX.

Figure 2. The annual mean of vertically averaged WRT in the ESSC for (a) the control run and (b) the NoTide case,(c) The daily mean WRTs over
the ESSC for the five cases.
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Progress of International Cooperation Projects

ERERRLIHPRBEFEEREHE RS EER TN PRAFTAORSMEERIEHRSESHIFLLR
ff5 (2018YFE0109900) (2019.09-2022.12)

RETEEAMAFEDTM, SIKEHIRAIMERTOMRREL, XRSBERREREXAERHEBIE
LR, BRARNBBREGERAEETHINOREER, EFib, FX—HRRAFHNERMEFMR
Fiad, MEBINAERAAODRRIARSEUERR. ESEERESBRHIFIEFRLERMAR, MR
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M, TEEAOMRRRA. EEREE RIS ENEFENE—ENREK, HRFEZLIEXHFHTIA
FGeophysical Research Letters. Marine Geology. Sedimentary Geology. &¥FIREEMNIMNSILRIAT
9R. FEENXTRPRBITBERERFENGAZARBERRIAR, FREKIOBRIABRENINE
WISBIRREXE]. PRBUGRESR LBETHEXASENEESEEMRT. TEMRHESE: LEBEK
TOMARERNFENEERNENITA, HRANKISRMEREER T ORNBDAME SR, &Xad
REERRBRRYRMEREYE, FEEFEEEEERMERME, #MEEWMANL NI EEEMAFTSERGIN
ZAMEIRAIHIRN, HIEIR S BRI BRI SECR R D IUAREE, A= e KUiEHREEKR
RIBFIRARERNKEEST; 2. REKIORMEE VX —BRE2HAKNENRENN 2R MATSHMELR, MR
IBREEEI B MRS IET D AVE KR (1959-19794F) « “Rim-MME” BEIPERE (1999-
2003%F) . FEE (2004-2010%) . FEFFERR (2011-20174E) UKBEFANFEERER. HPNERE
MEEVBEFSEEHEI TV ENEIE, ENSOEHBESHEIIHSTERT, BEIVINGEE. T
B ATESRAVIIREN PR S EUEMI 75 Mg 2RI A OB T, BERERI B RIS SR
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K&, BE5NEERREMNTHETIEX; B “FE5RILsS BEH. mitBRIEURARRNAEDKENE
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MXB eI AEREMIER; BTE LA IRAMKCIEMEE NS BB I ARG ECR SR CO,
BYSRIREES; DA AT HRE B IIEMEEUECO,. CHAIN,ORHIEEEFM, REARIESE
HINEEME R R, EMARREEERERETBRENERZSMEAERBIAIENE, R5 T RIAORKE
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(2017YFE0107400) (2018.01-2020.12)
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R, LTHER=AMNDEIENEMERIPRR. RIBFAARTIENHE, WAETEREERIISEL
X, HEEPRMLFETIGeomorphologyiexR T A= AMNIRXT LRIV EEE “Environmental and Human
Dynamics of the Yangtze River and Mississippi River Deltas: Temporal and Geographical Perspectives” F
15, JEITHOE, iz TEAELT,

ERBARNFZESETAER (tX) SERRNAE: R-PeHitKISESA=ZANFEEERRREAR
Ak SZEARFELERSE (41620104004) (2017.01-2021.12)

EEREAMFESZENGFERNENZYT, BRARBENMNART F-R2fttKIISESZ A=/AMNFE
BESFANFRAKIY XA LHAR. TBRRFM = AN ERARMIRRAE, FREKSOR IR =
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MEBENEN, UNESTFEEAN=ZANFRETHNITEIER, FLHEM BISER=AMNFHRR W SRR
B RE, BRI A SESFEREEE, Uk ASKEDINENERN = AMNIRREET., B HARKRET3
FNEH, BEEEUTIANAEEEEERMIKRE: 1) BE#FEtSR T mt=AMNME & iTiEEFl. @it
MRYIRETE, CHEREZA=/AMNNER, FHAImEERNIERNE, HIMEMITT 7 ESHEM; 2)
B TILENF = AR EURE, 2Rt FLAETA, WET LT XBERAUR IO ELE,
3) TR T 2400 ARRIME RIS MT, URRARMHFME. ThEISEsHENE (50-100a) ;
IR E, BNEEMRZOTIYE (30, PPP; MG; QSR; ESRZE) AXRT—RYBRZOFMME: 2
T A= ANe e TAES, REKIIOS— TS L ENFRINHE TR = AN B RARE
ANEE, UNRENN=ZAMNEEHNESIER,; RETRE-STEHXER FTHKI=ZAMNKI XL EIRE
X, UNRFENESEZERIZEI THEZ AI=ZAMNEERIEN, REKAEREST (ITCZ) NEBNEFT A=
FAMNFEARI SRR “EHIE" BX, URKIZAMNERFNRIEA “@ret” BX; Ea0HENEN
o mEM E, AT A= AMNKIERRIBTEIERIZIT00F, FHRHINERWFENBIEE, &KEHEL
TEM=ANEBHRRIERMSUBETHERIENER, URNEYIRIEIR, A=ANTEERRHET R
B ZMBSEES BRAEFNER) RIFTEENSEHRR, LEHEMILT At=AMNARFL, BHEHEE
BHRLZEPRREMELE. F1E, IEARARPRBIEZEEEERERTYHREE E R,

EXBANFEEEZASSA=—HFRREN. RERZEESASEARNE: KITASKEEHNENR
R iEN AR TEMNEEHNIERZR (2017.06-2021.04)

BEEREEXANPEREMRSENE “KDIOSKOERENIAREEN KR TENBENNIERE , &
FEHALIRFINIE, FRPAOEFEEEBDMNASR. FMEZFEN. OBS. ADCP. CTD FH{Y285KEXIL
BRIOBTEDKEFEICASDHELBZ K TR, Kap. RBAREN, UKMEIETERR. 2I0KRE.
HEFZILURS NEE, WET =R ERER N ERBKARTEAUZE. BT NRASEKTE
Huib E. de Swart&kiEeHALRIMEGU2020 Ocean Science 2.1: Open session on coastal and shelf seas, I
BAPFR=A2LEEMOXIREG, FFEEBARENXIEXIRE, FXIEXSR,; BREXIEXEHESE,
XX ERIE2R, BRBREXIEX8R, FNIEX1R. ME, EXLERREM E, ZRBEREREBHIER
fERO EBBENLHOLERE, AT “EEBONMBENREHMENRSE , KIMTKREUEENSA. K
TR, RERMEER. ARDHHRREIESEEDRE, HPNATFIIORKIE (ACE) 5.
FEMRNOTF:

1 KIARKEFERER AN

BT . . TER&INESHEADHEEE QISR INVERKDEIE, 2iTitiESRRRNER TN
T, WA FFPHNEMEIMFRERCEIETHRIEHENELIE, ZARETRFIEXTR
R, EEEN.

fEARREERN ST HMNE NG INOT OAFIDR D RIS E. NANRBEXNNESEBRERNHIZ
b, BRNZREEATIINR (94.8 um) BAERTF K. ERHZ (24.1 um) , KENZITHEEENRF
(105.6 pm) ARFEERZ (83.9um) , /NEHTHREBEATIINEZE (747 um) KFRFA (443 um) -
DNAERBYIN ARV RRIREZERAFZ— ZHRERBEXIEX1RE,

RIE RO T R AIE2010~2016 F 1SRN F IR EMRUFA FRIKNER, AROIOENZRTTR
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BBS=EDHIFIE. KEMBERERH, ERETENIEHRKERBIARTNE B EKT XM IR BRI
RVMBARKNERT, BROINDEENZHTREHFLENTIERR; NBFKRERTUKAERERE T X2
M RABIRIAN; FERFERMNEE. RVRERUCSEBVRNINGIERIEN T NEH T RRELRET
BRARNEER; NEFER, KOOI RANEE YA _ERTLUAZEIHK10~60 km, E0.5~4 m, X FRUERID
RABI B ZRERRENXIEX1RE,

EF RO ARSI/ EFINLNEE, ARAOFEERER TRAEDK (LADs) HEEER
HWWKs A, SREA, EGVEFETHAKEH], 2351MANRE, HEFIXRRIBEDK; #
HIERIER THB AR, #MMETEGDVENTRE; HACKRHANSE MY RNEERARE RV RNL BN E
T, R¥AHEH, RIKKRESMDENESZEMAENCORER. i, EFgeomorphonsiik, K
WY FREBEBARIMBIE RIS HIT O, ZMREATRRIENIR, BRRELIENRTE2
o

X R AT T o, BMRIRES MERDER, HIEERANERHFT ERNEERTS KH T =%
R EEE T ERNREEFRBIER, HARLorentzZ& WA B, BT ZoUHEENDITERKRA, MEZE
BHZ=E5 (ROLANER) (R BRI MU AT B 17 75 A STARTERA I BIRBR B IR /718 58RI 45 3R (Alebregtse
and de Swart, 2016), EEERRRRR/FREE R ERIREBBIYIN SIIEIRFAEL, 8175 X8 8] &7 (7))@
)R T HEBNEEFML. B BRNER, BXMEmE), BERERN. ZEENERFEER T 2R
FERKEBESKRILAZERE, SEETE EANBRERSENRKLEN. MR, BEETHEERE
Simmkshn Er ERNRAN KD O XE# KD mIEm, ARENAEREELE/ EERLENE
W%, MIZDMERER, MELEERENAEL, EEXNERT LURABEEEIE. L5, EiFlow:A
PIRRFF L, AT TR 2 — AN ERLM KRB REIIMACHIREIABA A, AiFlowiREIsE
W AORET B, ZRRERBEXIEXIR, THRXIEXELR, EEEK.

2 RKEFERFEK N KRB RESE DB AKENN BEMANE

WE TILBR LA EBIE. RIWKSUEE? . RBEASUHRARELIE. KIONHEBRZGURRE. &
REERKNER, DfI0RKFEHFTEOANERIENBENE,. DTEREKRA, BRIESHH
BREMEE, ERRERM, MNIHRIR. AL IRRAERTHNEER/), NHSKFERTE LARMEE
%506 km, /NBHAERAFRFEEBEES km, TARZHIRERM, E3 kmSEERBR. NHINZIERAR
ERBUEERA T ZMRERBESILX 1R,

A SMACGD SR IR D ITER KR, FkMER TS EmERANERFERSIBES, EiEL
ORISR AFERENA = EKR; E EORRHENRL SEIRAENEXERTRIZR 2mMHE%
B, MATHEZHAEENNSHSRENEXNFRTEREIBZEE. DMANKIRDIENHRDSET
AHARKNERFZOKBDREEAZTETEES ., REEE ) EAEMERR TEMTERE R RRYH
BEfERTEIEFHER, EFELLMIBUSEIRRENTRIET. KNELKRE, tE. mERXOFRT L
BEIREARENR. ZRRERR/EXIEX2R, BRREXEXIERIFIR.
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EXRMASEHFEMERSHAMFAH N SEEERZONAELB SR FHRHT=

1816H, £XRIMASEFEYEESHR (Integrated Marine Biosphere Research, IMBeR) FZFit+RI&1E
BEREANABSESEUNHIIT SRR LALRRXZT, WHATBEANZHE, ERMARHEMMBeR
EFRBE M AQZE (IMBeR IPO-China) » RREF, ZOARERATHEF (IMBeREIFITX5 L hELLE2016-
2025) 91T, ERXFTAMK, RRFMIEN; ZHFHDIEIMBeRKIFMBM TEANFEARES), SIESE
EFTEHEENEMARXFIME, NEFEYMIREESESRAURELEMAXEIME, RN
BLEAMARITOR LARAKGHALIEA, ARFAER—RYIMBeRNFEARIIMESN. BBUE JEIFRE 12
ETHE,
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EFRIMEARF 2020 FETFHFER (FEH) EAEMCIE—EFRFMICIRET

6818, ERMEAF200FEEFHNER (28) EEEMLE-SERNPENERT, FUEERNFHL
ERADSREFEREARRE. ASERERARR. SERNEER. RRESHARKEEN. REEE
DRBEMBUEHAMR. EEARAY. HHEAY., BANTBREAT. HERRXFEIAY. 84
FREE SWEMARF. KIARIZERSAB IO R RENE ZE RIS RTINS EE
B2ELUZOOMIAT SRR RN, HTTRENERRE, NETHCHNFRERD. WAL, RNNTRE
MRFRERIT. SRERMBERFRAS. RREEREAESEELEHTT AR, HABEY
B TRIREINL,

2020 AA= MMz A S RIAMMEG S FFFEILE
10818208, “020A0=ZAMNBHSARMREEEELEIE , WEFEPERRYRIATE, (@i
AOZANSA-TR-MREEHACBON S EHES . WIRU IO =AM SRS ST A0
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BERR AER, BS “TUFETIHOREDE1EE. SRENRIESHIVET. shsRMN5S
BRI AO=ZANERFRIFFOINAE" ONSE, RAOXKESWVICHEEEHENE. 259U
NNEXRFESTEFELS0ALE, HEM IR MURARIE AR RPEHITINEI .

% 106 XFEMFRFIBRFSEHADCIE “F - REFHFSHAHR
2020108208 %218, RENFERFBEICARESHARBILE “P-RSENESRAHRE ELE
BT, WIERFERF RSP EKERLT. RNRFRGFEPaul TréguerlrTMRMAZ i Z i Louis
Legendrefit#AAL, NHIMEHFESHMRAEEFREERAMANEIBERRIEN, BESDEH
EROXEER, R HLHMEINERRNEANFEN, FRWAEEIRESEABEIHITRN
SENMENE,. WIZARERFRISED, PERNFREFTEES. FENFRFHFREHRTEE
B, BANRERHIRSHHRRPREHERED, ERTEAE. (RERE) &N WIENAEHE:
SHTUERTEFOER. BERNPSHRANANE, EETRELRURTFIEINE SRRAMENE
EANSE. WIERBLLE THRESHOTR, REFENRMNNZRFBIMUERSET EHRE, 8%
THERIMIFTRRFAR46 (1 T RFERKEMHTT HAIE. 2WIVTEESXEAARTR, 4
BA00BARMET Ri¥o
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FikEE

SKLEC Research Fund

2020%F, SEREEAMES RIS, GitHEE24157T, HA, MEARESRALLL,

2020 OBFRFERERALEZRIARE SRS

BITAB5373 7T,

s3] RRR A R i
Name Title Affiliation
EREER BESHES NN =N N . .
= I8 ZIRSAR BRCT AT I T IR L IK A RAR RESFRE
PRAR] REEA DRV IRIR SRR RHRR FBRE
HEME REARME T HIE T AER- IR A SRR REBFRE
KR EZA=fmNeHmt iR RGDCTsHHIMEE X AA R A
7B BETF/RRTRD B BN B E NS5 ABRE
Eco-environmental impacts of submarine
Neven groundwater discharge-derived nutrients, carbon . . .
Cukrov and metal in oligotrophic karstic estuary of the Ruder Bo kovi Institute, Croatia
Krka River (Adriatic Sea, Croatia)
. Nutrient and organic carbon dynamics in the . . .
Sheikh Ganges-Brahmaputra-Meghna (GBM) river system Institute ofMarme sciences,
Aftab discharging to the tropical sea Bay of Bengal University of Chittagong,
Uddin ging P y gal Bangladesh
Bangladesh
F=EF NED BRI E MBS RN S RE AR KiERF
. MR R T RKIRFX M E S R T RE -
WO reheoaai) AR
YAk PR g N ag Ny 3
S RIA PRI REZEE XA R R B S TR R FE S A A

FERVBX G RN,
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(1] JBEE, BE/NR (R , IWIREESERBENREAFHN, R BFEHAR, 2020.06; ISBN 978-7-03-
062419-2.
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REAEF

Invention Patent
2020 E, RWEFHLIMARER,

EFBIR EREAA ZHS
Patent Name Inventor Patent Number
]ZE,M”“ Eﬁ]ggﬁ%agﬁ””’m UE= TR TET 7L 2017 1 1090653.3
—FhE KIS K NP S Y T NP
B E RIS A THEBEE ZL 2017 1 1180287.0
_$¢/$H|Eﬂ+'l_'ﬁ/§ &Egggj{ﬁlgﬂzlu\ IM lzifgﬁ%', EH/EZ, /i?ﬁﬁ:\, E_'ﬁ%
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SRR EF
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2020FE, LIOEFRALSTSEAFEEF),

BB EBAA EHS
Patent Name Inventor Patent Number
BRAFE R B S S R PR B I 7L 20192 2401270.4
%ﬁigﬂﬁm?é%ﬁ%ﬁ%ﬁi ERE BT 7L 2019 2 1443223 .X
o ORBARRLRNEEARE  sum www, w0 71 2019 2 0807876.5
&ggj—L;mu;ﬁ;ﬁtmaw%umu&m% BT, BiRNS; =T E ZL 2019 2 0807994.6

—MERD TP AR E BE, BHEE,; KT, KF; FE6 ZL 20192 1081421.6
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LNEER
Software Copyright

20205, KREERFATUTENRAFZERIRNE L.

MHRFR EENA gics
Software Name Copyright Owner Register Number
T B IR= DA ERITBAS 20203R0855315
Eﬁﬁn%ﬁﬂy%ﬁ’ﬁ‘ Y SR ERITEAF 2020SR0961511
\;—J;% MUK 53 A A AR it 2 A0 3B 3R 4 7R TS A 2020SR0885891
SALRETESKEERLVIO0 ERIMEKRF 2020SR0888877
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2. RIERMANES

HEERPERICUAHIR K FRREIUVKE S IR BN IBIERERS, RERSH=TRNZEAN
BNERS, BMREEREURITEN=Z82HN. NERATBERATREKFESREANEFNES, BR
ERR B AT KA FAE B RERERSRE S RBEXN T UREZE, HENASRAERRES, A?EJJ%T’%E@
IONE(SED g

ZRGRS T REEBRME. RERA RIEFMIVELRMERE,

FRBOEELZRMG RS, T2 1. SEHAERERRSRITE,; 2. REREARIE; 4RERSF
eIV RE B R o

3. NER IR R G

SREFENEDEMEREBARFPXEZEREBENEMHEERL (SIF) « Z&KH/K (CO,/H,0) &
ke (CH) B9—f&fy WK SSEINNEELL,

LI-7500AF B CO,/H,OmER XN E R BR F M SIERIBRIY =4 XUEBXED. JEERMKEN. H,0BXEIHN
COBxE&COBE. H,0BE. BHARE. TRMEEEFMRESAZENYIRSEEXRERERXZE
FHARKEE.
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Biometl0lBEEFHARL (EWMSRBHMERBRS) T2ATARNEDE. AEERES. BERE. =
BE. ERENEE. TIERE. HIEEE. HIBEREE,

LI-7T7T00R e i EELRE, H#R, SN, BT REEARESRACH BEFFLFRNCHZELIE, 2%
ELI-CORRE] A YA &N/ H B 2K E AR R el E 1R &

SMREHECENQE-PROBTFNE S BENRTERE BIESHEERRA (SIF) o

NERD EWVEFIbE RIZMNE LS, TEE NEGD TIPS RIEMMELS, TRIEWRBNBERERES
WREAFE

BZEHKRSR{NYSI EXO2F1H&hE ¥ 22 Teledyne ISCO-7300 B zh IR iMiE R H MoK F4aTs
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F B2 pCO,REIELS RN Z SIS TRk Fiats

4, EBRFE Argus ST R 4

ATHEREVTFENREET, AFEEXTRARBArgusERMNN AL IREEHIGHERHTT 7 EIPNE
#, BRISRNDTBUERBERPNAR1920712800 K, RGREUEFHREMME R HiE, B ENAR
BIAEHHEZ REIEHRIUK L. KR, MRMERSXRSY LIBFATN. HREENERER
BEEWN, NMRF. KpHFERESFFFRHEMSRENRMEIE, AR CRENEREHEE
%
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5. AOBFEEBHMNAS

AHBREEBSMNASZRLRENKEMNEEREBRATDHEF R. HEBULAMAHIE, E8Z
BRNWRRG. EESEYPREIEN. ZHEFHBN. MBEFRESAERR. BAONFZSMHWNL
Fo TAMABIMNILE RGHIKR. LB, E2SSHES, BEMUWNERRZ, KNEERZRE, TH
ALFH, ERMERMVIXENRE. SRNE, BIZWVRENHE TIERHERS, IXIANBESE
K. RRAKHXBIKBE— AL, KEhD. ATBMFYSHNE RSP R ZRARAI AL, BFER
AR IE7K BB KU B FRE fR R B 45

ANBEGLEBIHMNRS ANBESHEBMNRSHE
6. IR E BB E I F 4
T LEEBRBERRAARP KT RBEENS AL, YBKNRSRN B REMES RIK-

T-R-EFSMESHIRERYE, BIABERARDITEMIMEEURTES, RAENNEEEMHNESR
BIPORESHATIENE, PN ST EEM KT (IR HEM R F R,
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7. KIIAOMWHRERRBTRE

ARG ETGISHIET B HUEE R WebGISHR AR, @I EEFIR. AXERFHEHESMIAONKE, &
B, BRE, BE, KRFHENENSENRDSETR, BIRNRERKITI O SRR MO O K
NIRRT E, WEEBRFHE (BR. 5. NL) ROnEFEe (EEDKT) BRI A ETERR
TESHEAIE, HohSERTURMR,

FEMREREE (20 All)

Major New Instruments

RERW BsS BEAR
Equipment Type Manager
MIVARIRGR RS FlowCAM8400 XI7RHE
R AR diamondback14’ = W
BONERS TL/OSL DA-20 FhzxE
RicBE N RR LI-7700 B A
EF LD N Quaatro XIZRHE
TTER DY FlashSmart NC soil X 7R#0
BCRIEAY Lightmas plus XI7R$E
SHEEIEN TRACE1300 pUpE::
FE&TLCO,/H,ORERXNE RS LI-7500DS B M
RS IR ST ANNE RS (B RA%ZIEIBRR+244M300 RTK FhiE
RIADHHET F-4700 K555
SEHUKBR A EXO2 ®| A
RIRTIEMN, ALPHA 1-4/LD plus XIZRHE
BFEZ BRI ENY HR Profiler FiFLE
BEZEH MRS ENY HR Profiler st
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Field Observations
2019 FEKIOXZARIAIRBITZETE.

10828H 4, HITKIOHZFRUKENERE
$SH EIY SIRFLEM, AREE2019FEKIT
OHZFUIRIH R ER TR ES. AEERERES
DAEZE. EENME="MEREF, HHII45
X, BHTRT ZFMNERRESHR I

FEERKIONFERLRMAREERRKTIAR
PEBHNYRRIEREESSH RN X —E
A, FRTKEhA. YREE. AREIE. £8
EMRFEEMNFEER, [ETHRE2EIIRE
R BHABRIBI34 N HEZRUREHIE

REZEFEBEEM, KIOAFUREEMERREN
HASCHE, (BRIEAFRIRRIYY, ERFIEEMIIND
T X, MRV BRITEE, $Bih
MERER, THRTEHEHE FRREHFUR T
HE,

FURIRIE R BT RITER, HElT (FREE
Pz EEE) , BREBihiTiER. Bireisat
BN, E&TRENVEHIFAR. MRS
B KA NEE. PAEMERET ™ ERER
REENGE, THRESBHARHA R RSk E
%, BEMBRERNFZRIERELES ZERTRAR
FEMAIEIG. BIEHEMIREFIIL BLEFLEe
HEWMHES, HENRELS, UHERIURIR
MHATo

FHIRMES IR

Facilities & Field Observations

IEF e =M AR E(ESS

EEMBRAEARER
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ENSHIRANA R K IR TSRS ESKE—FUERRERSENESIR

2020F, ERMEAFANBFFEREALREEFEMRFER “EAKMIENOTR T FHRIFE
TR . FEEXBARFEEEZSAT=MNERRA[NEERRESEHEFEPTE “KIAORKE
RENETRMSEN AR TIENBENVIEMR" FHNERT, ENZHRENERAOEFRE BN
MESE, LT BRZEXA R TR RAESBEAEeET 0T E D KES S DR K — A,
MR, REMIREHED EREMNVEBIESSOAE. HINERBARYFMI80T. MH, ETFLULERENER
', FRTRRARKRMKRENIIMNEREENRS, FRMTEEANTRAORRKENLERK,

K ZIRERBBKMEE—FA A FEEANTFRAOKE—FE0A

XENEIRA T LAEL. A, #. BFERIEE RS
MR SKIE. 5h5MARMER SRR S 22
AL FEE. DITRER TR, AT —
MENER, KT A . BlaKkERERS
AR TR MM AR AR B B 7K A XU IR 51 BE
71, NERRRE RN S TRE R SRR AT,

98, RAAFTMRERILTE. EREAOER
BEEBSIWN RS, ®I RKBES5PREME
(KEZ2) LRAHER.
(KEIE:R) ARNTRE (E-AXLERATOERF
BREB TN F L)
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ANFIEFF

Student Programs

2020F SR EEIEMFTE3MS5A, ERFELHFELIOTA, MEMARELT8A

FARF
Degrees Offered

LSO BAMIEY; MIEEFT; BFUTF; BFEYT; BFMR; £35%F; R, BO. BFEK
plin =

BLF: BAMIES; ANBRET; ¥MEEFF; BT, BFEYF; BFR; £35%F; HERZE

NI S Hl 3

The Freshmen and Graduates

2020FTREHBMIHRAESIN, HARETEIA, MHESIA; BRIBLEREBEIN, FHERI6A,
2020 H£EEWSIA, HRELEITA, MEE35A, Bam. BIR. KEH, RRERITH2020E L5
RIS AL,

ANNUAL REPORT Aliplik:dis2 -0 155



Student Programs

fEEel 4
List of Ph.D. Graduates

B IES

Physical Geography

#&Z/Name  2Ifi/Supervisor EedVIESGEE /Thesis Al B iI/Employment
EZanEemttEET5=AMNEHER I T

AR R SR ERITEAS

= B PRAR R K IO RSt FmIEdEREEFIRER ERITEAFE

AOBEE

Estuarine and Coastal Science

#Z /Name

Elie > @B /Thesis

S Ifi/Supervisor

kg1 /Employment

% B PR EAOE TR RTINS TSR
- . £ RIE BT R RE TR ERMER MMBR T AR A SR
w2l = R 27
ARE T T DS A T EE S A O R
LS ESES EABEEE R RPTIRIE. HIEREN ERITEAS
o
pearbn. = % SERTHPONSTOURDIATE B
o \ BB IR R Bk (L YR E A0 .
AR FEE 2 R LI CO, AR AR FRIDERS
i % AR R RS L 32 SR ARAT
. - FIRIEE R FEMFEREDE BB oy o
e = = T KRENENEES L ANTHEEXAER
. -~ TSN EOTURBEIRA R AKER PRRARALEER
= KR TERRAOAERAR
EIE e SRk E S E I EREAER
; BENASTSTEREN LEEHPOCHE BRA RS S B

e : AR M ——IOK. BREERE |
ZEN ez S HRAF
A = 12 KTOSBEST AN S RTINS ERTEAS
- - EETANSEBE T URMBTRSHE o
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Student Programs

£8F

Ecology

& /Name  BJfi/Supervisor  EVIEERE /Thesis k& {I/Employment
e Ny m'i/ﬁliiiﬂfﬁla_]Qiﬁ_,\%)%ﬁ/ﬁm)lfi&ﬁiu%é}k LT EBRELSHIESLE

XA XA TheE EIRAT]

FIRHE

Environmental Science

& /Name  BJfi/Supervisor EVIESEE /Thesis Lk B 4I/Employment

J4b A ALY Z=3 2 AN

el &

List of M. Sc. Graduates

BB

Physical Geography

¥ /Name Sfi/Supervisor ¥ /Name Sfi/Supervisor

R 59 K E H & Fokie

FEIL S TEE SRR Z=%H

[ B8 FRH 7R EEE

BXRE H &

IR EEF

Physical Oceanography

%7 /Name £ Ifi/Supervisor & /Name Sf/Supervisor

i B2S SR ttfe
SKE T E
ELF

Marine Chemistry

“Z /Name SIf/Supervisor #Z /Name Sf/Supervisor

ABH e I8 k3R
FIm I35
IFME

Marine Geology

2 /Name Sfi/Supervisor #&Z/Name Sfi/Supervisor

(5N A B KEE
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Student Programs

=EF e IR FER| 7 =1 Fike

£3F

Ecology

¥ /Name Sfi/Supervisor #&/Name Sfi/Supervisor
PRIEE = I AR BiRS

RINIE EHIE =T =EKY

e = I

FiERE

Environmental Science

#&/Name S Ifi/Supervisor #Z /Name Sfi/Supervisor

R 0% x E A EEE
pUESNIZ =4 R FEE
FE=A EFA

AQO. BREREEIE

Port, Coastal and Offshore Engineering

%7 /Name S Ifi/Supervisor & /Name SIf/Supervisor

REZ KE% stz ST
GEES T a X KR
r = FhiE KIFIE BER
N

Oversea Study Supported by China Scholarship Council

20205, EREHBIBURFRAKBZERE, BxE. RE. BE. B BAFIL. A=FERETK
G5, HPUIFEFAREI8FHRBFRMNEREFESE HEAAERGIEERIE" ZE8.

ERSIm FRRER /X BF P -pad
Supervisor Country/Region  Oversea institute Remarks
TR BIRG e MRl K ZREA PR IR AA TR
e BiRIS 0530 R 7K R 5P BB AA TR
L E 2 BER 9530 R R 7K Z R ST BB AA T
K= BT=E = A= E2KEFMRT
SKIFIR iSHIE AR R HEERLEARE FEERKX)
PRI KD E T SEFRASF
EXFOIH = = ESJES) BHTREARFRB/RAEREK
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B O¥E EIF RE AREWAT

B OF AT B R RRKD BB
R LR R[E RiBERAF

T R = 37 xE FRHERAFERREX

X ol s xE BEWMAF

B TE = = [ ZBELRERARPOEET

B DERRBD

BIMHE

Oversea Visiting

20204, SERERIMUBFESIRREAEEED RIHITRRITF.

ERSIm THF AL fC 1EBYE]
Surpervisor Visiting institute Date
/S FHEL BV BIEREKRT 2020.02-2020.08
Zs N
R ERERRR

Research Outputs Contributed by Graduate Students

2020FMRERKRE—FEILXI0TR, SREEE—(FEIREEB66%, HASCI/SCIEEXT3R (IKX
5147, IKXE3TR) , AERBREF—FESCI/SCIEIEXHIS59%, FREFERBEINXRSINERFEFARAZIN
HHO KRS

RRIRSS

Outreaches

NN R, FEE. RPESFNPERDXTED B4R FRE" 2020F2EREEEANS
A, 8828H, MOBFFERERLRNELESBEISARFE, LEHERE, #HRENA= LR
B, HEES “BREESRASKFTHIARHIXR” £, N BEHEFEHINTARNSFETEHA
ENER" . “BETEFAZOAZIEBZEESAH NN . “ETEFEEXRFREW, TTHAUEHEE
ZFNER M “@RTEMAATI TN ERESEATUE—NEERNZNE, FEMENIEICHEE
A MEREFRY, Ka|TREZEZHNERFEE. BIFMERBSBIARI0RASI,

NBERBAFZEZENBEZR, §F OIOBRFERERALRETENEXERPHEMS, REERE
MREERFRE, ARRARERED. AOBFFERERKLELEADHN 202080 BFRFZNAFTRFE
LE” FTRI4AHEIBELLET, WRBELERENR/ENA. FARSE. FRESM. MEETLIIA.
FIMNATERFINT, |57 RE2E4ORANERRNVIISHRABRFLERHKSM,

9-128, A LEBHFEGREFEFIEHRZRE (FHEHEEER (Land Ocean Interaction) ) , 12u#u%. &l
BIRE 5%, AEFRRPER . TREEHEERBRIN,

AT EWPEEFRR, EBH SRS TERE, MRSNMLEEHHR “EWEEBETH, B HRN
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1750, LT RZENEI0, SXNEHK LEEMRAXKHECEN, R “E58E R LEBXEWEN" &
e EBIFEEANNED, FREBEHE, #HEZUIIRNMERES; MBRMETaEE B o
RESHRENR, ILEZAHERNANTRNERRNEER N, RENRE R BR4PESHIRERESEIR.

T ERAEVEFEM AR, URAEDENARMESEREIRAEYN, FRAIOBFAYIERER. RitH
ERIREEEET2001R, Briz/E, Bl EEREHEEMNIIMNIEHIRM. BRISHARDESREMA
R EFERFRFFEE805 AR,

HERT (F#80. BRRESIE) FMTFERSERS
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i RPA(R
Research Staff

20205, ERERESIFHMRALRIA, MBEEEARLIBA (HFARALIOSA, RARARTA, EEAR

3A)

EIEA G

Faculty and Staff

iz

Professors

¥ Title 7 &1 Research Interest Email
BEEHIKCFTEIR Richard.Bellerby@niva.no

Dr. BELLERBYR. Marine Biogeochemical Cycles richard@sklec.ecnu.edu.cn

B & FEIULEH RS

Dr. CHEN Jing Quaternary Geology [ e S

WMEBENE S5 REESMVMG; FRLS RIS KE
EYMNEEENRSTIEM R

Compound Pollution and Ecological Effect of Microplastics;
Biological Enrichment and Toxic Mechanism of Particulate
Pollutants on Aquatic Organisms

WEARE; MESEYHIRHET

Marine Sedimentology; Environmental Geochemistry qqchen@sklec.ecnu.edu.cn
& Biogeochemistry

FRLR BEMNIMIER, ZAMRTRS eSS

Dr. CHEN Shenliang  Coastal Morphodynamics; Delta Erosion and Vulnerability
AR-ZARMNTARMIREE; KSOUEREE; HRES
River-Delta Sedimentological and Geomorphological z.chen@sklec.ecnu.edu.cn
Processes; Geoarchaeology

AHBFESIIARE; TiEtMRSIE; BRTERE

PR RS
Dr. CHEN Qiging

chengiging@sklec.ecnu.
edu.cn

PR PR32
Dr. CHEN Qinggiang

slchen@sklec.ecnu.edu.cn

PRARIR
Dr. CHEN Zhongyuan

(LIS Estuarine and Coastal Dynamic Sedimentation; Engineered

Dr. CHENG Hegin Morphodynamics and Environment; Integrated Coastal hqch@sklec.ecnu.edu.cn
Management

BEE FAIOEFEh ISR -

Dr. DAI Zhijun Estuarine and Coastal Morphodynamics e eI@s e el

N FEREERE; K-R5 RV REIE
Coastal Dynamics and Numerical Modeling; Sediment pxding@sklec.ecnu.edu.cn
Transport by Waves and Currents;

T
Dr. DING Pingxing
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HRZ Title

BRI
Dr. DONG Hongpo

M
Dr. DU Jinzhou

BEH
Dr. FENG Zhixuan

s =
Dr. GAO Lei
Areas
s MR SIF
Dr. GAO Shu Marine Sediment Dynamics
BiEE [BELZWESESRZSGIE, £85IR
Dr GE_Zhenmin Climate Change & Ecosystem Carbon-process;
’ & Ecological Model; Wetland Ecology
& T REAETVIIKC BRI EITSIE
Dr. HAN Ping Cycle
m = AOEREKAE; HOERE
Dr H? Qin Estuarine and Coastal Hydrodynamics;
’ & Estuarine and Coastal Sediment Transport
BUE INRHIES ) MR IR
" Environmental Geography; Environmental
Dr. HOU Lijun .
Geochemistry
REENERA
BEE Estuarine and Coastal Sediment Dynamics and
Dr. JIA Jianjun Morphology;
Management;
ERAR Y& 5,
Dr. JIANG Xiaodong  Adaptation and Evolution of Zooplankton
=Fig M@=
Dr. JIANG Xuefeng  Sulfur Circulation Chemistry
S REEYF
Dr. LI Chao Developmental Biology
FEE EWEFEE,; AOMEESHESRA
Dr. LI Daoji

162

B3t &£ Research Interest

BEMEMDFES; BFENEMENIFRND FE
Bt BFHENS SR BRI IEMNIE

Molecular Ecology of Marine Microorganisms;
Molecular Foundation of Marine Microorganisms

for Environmental Adaptation; Processes and
Mechanisms of Marine Microorganisms Involved in

Biogeochemical Cycles
EUREFF; WRBSHEF

Oceanography of Isotopes; Environmental

Radiochemistry

BERESRADNT; RMBFF; ANBFHFINRS

UPAPOL e

Marine Ecosystem Dynamics; Polar Oceanography;
Estuarine-coastal Environments and Dynamics

AOBFEMXERRNEYIRNFTIE
Nutrient Biogeochemistry in Estuarine and Coastal

Microbial Processes of the Biogeochemical Nitrogen

ABFARE ISR BREMFEUN; BFTER

Techniques Supporting Marine Spatial Resources

Biological Oceanography; Estuarine and Coastal Ecosystem

BT

Email

hpdong@sklec.ecnu.edu.
cn

jzdu@sklec.ecnu.edu.cn

zxfeng@sklec.ecnu.edu.cn

lgao@sklec.ecnu.edu.cn

sgao@sklec.ecnu.edu.cn
shugao@nju.edu.cn
zmge@sklec.ecnu.edu.cn
phan@geo.ecnu.edu.cn

ginghe@sklec.ecnu.edu.cn

ljhou@sklec.ecnu.edu.cn

jjjla@sklec.ecnu.edu.cn

xdjiang@bio.ecnu.edu.cn
xfjlang@chem.ecnu.edu.cn
clil@biochem.umass.edu

daojili@sklec.ecnu.edu.cn



HRZ Title

=5E
Dr. LI Xiuzhen

X 7R3
Dr. LIU Dongyan

PULYEAS
Dr. LIU Quanxing

R
Dr. LIU Shihao

¥ &
Dr. PENG Zhong

x B
Dr. SHEN Fang

SR
Dr. SHI Guitao

MEER
Dr. SHI Huahong

FNFE
Dr. SUN Qianli

FEalE
Dr. TANG Jianwu

B2
Dr. WANG Jinlong

F B
Dr. WANG Qun

RIS
Dr. WANG Yaping

Foikte

Dr. WANG Zhanghua

B3t &£ Research Interest

SMEST; BHESY;, ERSHIEBERERZNA

Email

Landscape Ecology; Wetland Ecology; Application of xzli@sklec.ecnu.edu.cn

Remote Sensing and GIS
EREREST
Marine Algae Ecology

Systems Ecology

EFEIKYIE; BIENAR; BONREFMET
Marine Geophysics; Marine Sedimentology; High-
resolution Sequence Stratigraphy

BORMAF; ANBFRIENAMER; ETESRRN

BRI

Wave Dynamics; Applied Coastal Research and
Engineering; Ecosystem-based Coastal Defence

AREREKBER; ERRASGIS
Coast / Ocean Colour Remote Sensing;
Integrated Applications of GIS and Remote Sensing

Technology

W E AR, KESRRIER; THSERERIFIFELL
The Geochemical Processes of Chemicals in Snow and
Ice; Ice Core Records; Climate Changes in Polar Regions

ERFET; EYaEN; FRSRE
Ecotoxicology; Biomonitoring; Environment and Health

SRS AREEN ; 2RthEFRHFTIRERS
BHAANTED; HRARFES2IKE WL

Holocene Environment Changes and Human Adaptation;
Coastal Environment Evolution and Early Human

Activity;

Lake Sedimentology and Global change

MMAESTE, mEF. 2KTUESFE
Wetland Ecology; Carbon Cycling, Global Change Ecology

BEMIREFF
Isotope Oceanography

KEEYMF
Aquatic Biology

BENRBALESRERYN; ALEFYRET S

=

Ocean Sediments Dynamic Process and Numerical

Simulation;

Substances Transports and Circulation in Estuarine and

Coastal Areas
AO-= AN RFRSRIF R ET

Sedimentary and Morphological Evolution of Estuary

and Delta

dyliu@sklec.ecnu.edu.cn

gxliu@sklec.ecnu.edu.cn

shliu@sklec.ecnu.edu.cn

zpeng@sklec.ecnu.edu.cn

fshen@sklec.ecnu.edu.cn

gtshi@geo.ecnu.edu.cn

hhshi@des.ecnu.edu.cn

glsun@sklec.ecnu.edu.cn

jwtang@sklec.ecnu.edu.cn
jlwang@sklec.ecnu.edu.cn

gwang@bio.ecnu.edu.cn

ypwang@ sklec.ecnu.edu.
cn

zhwang@geo.ecnu.edu.cn
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HZ Title
2 1%
Dr. WU Hui

= =
x E

Dr. WU Ying
Dr. WGNNEMANN B.

gl
Dr. XIA Jianyang
mEE
Dr. YANG Jialong

e
Dr. YANG Shilun

m R

Dr. YANG Yi
Bk

Dr. ZHAO Yunlong

KIS

Dr. ZHENG Yanling
ik & (Fit)

Dr. ZHANG Jing
Academician of CAS

ik D
Dr. ZHANG Weiguo

2
Dr. ZHAO Ning

BEE
Dr. ZHOU Xuhui

Bz=F
Dr. ZHOU Yunxuan

RER
Dr. ZHU Jianrong

164

3 & Research Interest Email

AIBRMIEERE = A BERD,; HkANE
Estuarine Dynamics and 3D Numerical Simulation;
Saltwater Intrusion

EFBNMIKLE; BFEYMIKLE wuying@sklec.ecnu.edu.
Marine Organic Geochemistry; Marine Biogeochemistry cn

[ERSHIRT R ARIER

hwu@sklec.ecnu.edu.cn

wuenne@zedat.fu-berlin.

Lake Sedimentary Records for the Environmental de

and Climate Change

LRTUESF i

Global Change Ecology jyxia@des.ecnu.edu.cn
EEYF

Marine Biology jlyang@bio.ecnu.edu.cn

BEEMIIRMEI ISR, A AX RIS AL
Sediment Dynamic Processes in Coastal Wetlands;
Estuarine Response to Impacts from River Basin

MBI SRR
Emerging Organic Pollutants

IKEEYF
Aquatic Biology

AR FEREY IR B R B SRR RN
Biogeochemical Cycle of Nitrogen in Estuarine and
Coastal Ecosystems

slyang@sklec.ecnu.edu.cn

yyang@geo.ecnu.edu.cn

ylzhao@bio.ecnu.edu.cn

ylzheng@geo.ecnu.edu.cn

Tk FESHEEFEE .
Biogeochemistry and Chemical Oceanography jzhang@sklec.ecnu.edu.cn
WE#T, MEET, MRS

Environmental Magnetism; Environmental Change;
Environmental Pollution

KbEias Ry, M) SoRESESFIRIE
R; BERRERT,; BERURMIKKE; 8FF
SRR

High-resolution Records of Climate and Environment
from Continental Margins (Marine Sediments, Coral
Reefs); Chronology of Marine Sediments; Marine Isotope
Geochemistry; Paleo Ocean Circulation and Carbon Cycle

Ecosystem Ecology
BEHTRRSIFIRER,;
BRHNA

Coastal Zone Remote Sensing; LUCC; Application of
GIS

AOBEESFNATE, AOEREFHERN
Estuarine, Coastal and Ocean Dynamics; Estuarine, jrzhu@sklec.ecnu.edu.cn
Coastal and Ocean Model;

wgzhang@sklec.ecnu.edu.
cn

nzhao@sklec.ecnu.edu.cn

xhzhou@des.ecnu.edu.cn

THFREBEET L, MIBE
zhouyx@sklec.ecnu.edu.cn



EllES 6453

Associate Professor

P4 Title

-

=
Dr. CAO Fang

REA)
Dr. CHEN Xuechu

PUIPES
Dr. DENG Bing

BER
Dr. GE Jianzhong

R
Dr. GUO Leicheng

B A

Dr. HUANG Yin

(G
Dr. HE Lijun

BEH
Dr. JIANG Xuezhong

=4
Dr. LI Zhanhai

3 =5
2 B

Dr. LIANG Xia

x| H
Dr. LIU Yan

Dr. MEI Xuefei

FNZE
Dr. NIAN Xiaomei

7 &1 Research Interest
FKBER
Ocean Color Remote Sensing

AR
Wetland Ecology

TARMIIKIES; TAARTE; HfR
Sedimentary Geochemistry; Sedimentology;

Paleoenvironment

IKENW ARV IBEHEERI; Al RGNS EREITE
Numerical Modeling of Hydrodynamics and Sediment

Transport;

Visualization System and High-Performance

Computing
AL EFER IR K AR

Morphodynamic Modelling in Estuarine and Coastal

Areas

ESEMAERER; EEEMIET
Remote Sensing in Coastal Wetland Ecology; Carbon

Cycle in Coastal Wetlands
EREYIHIEE, MEREF

Phylogegraphy; Population Genetics

- BEREEIE, MRIESTN; GIS&RSKA
Watershed and Coastal Zone Management; Land
Surface Processes and Change; Application of GIS & RS

AOERENRIF

Coastal and Estuarine Sediment Dynamics

A OmAEYIKE FEIF; SREBRKEESREE
BA; SHEATHERMEEIESHEA
Biogeochemical Cycle of Carbon and Nitrogen

in Estuaries, Reservoirs and Lakes; Ecological
Remediation of Contaminated Soils and Waters;
Ecological Restoration of Vegetation in Coastal

Wetlands

SESESHREDR; FRES
Holocene Climatic and Environmental Changes; Geo-

archaeology

TR KSR AR, AICER . AR, Hi3R
River-Estuary Hydrological and Geomorphological
Process; Estuarine and Coastal Dynamics,

Sedimentation, Landform

BLHREAT
Quaternary Geochronology

Email

fcao@sklec.ecnu.edu.cn
xcchen@des.ecnu.edu.cn

dengbing@sklec.ecnu.edu.
cn

jzge@sklec.ecnu.edu.cn

lcguo@sklec.ecnu.edu.cn

yhuang@sklec.ecnu.edu.
cn

ljhe@sklec.ecnu.edu.cn

xzjiang@sklec.ecnu.edu.cn

zhli@sklec.ecnu.edu.cn

xliang@sklec.ecnu.edu.cn

liuyan@sklec.ecnu.edu.cn

xfmei@geo.ecnu.edu.cn

xmnian@sklec.ecnu.edu.
cn
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HRZ Title

PR
Dr. SHI Benwei

B g
Dr. TAN Kai

B &

Dr. TIAN Bo
BEEE

Dr. TONG Chunfu
FrEW

Dr. WANG Xianye

FEiE
Dr. WANG Yujue

a3
Dr. XU Yuan

Bl
Dr. YAN Zhongzheng

R M
Dr. YUAN Lin

ik R
Dr. ZHANG Fan

K355
Dr. ZHANG Fengfeng

SR ER
Dr. ZHANG Wenxia

RER
Dr. ZHU Zhuoyi

166

3 & Research Interest Email

KRR IARsh /I IR 5 HE); EMER R Im T

EYHSRF

Short Period Tidal Flat Sedimentary Dynamic Process bwshi@sklec.ecnu.edu.cn
and Mechanism; Tidal Beach Biogeomorphology

under the Influence of Biological Processes

A OB RS ERIEIC 5 7E M N A B 2 5 & =

B RS SR IR 5 AR N A

Methods and Applications of Estuarine and Coastal

Surveying and Mapping and Remote sensing Technologies; ktan@sklec.ecnu.edu.cn
Remote Sensing Monitoring of Tidal Flat Topography

and Ecology; LiDAR Remote Sensing Point Cloud Data

Processing Methods and Applications

BETER, B EERAFLSNE
Coastal Zone Assessment and Remote Sensing; btian@sklec.ecnu.edu.cn
GIS Development and Application

EHESFESRAEST

Wetland Ecology and Systems Ecology cftong@sklec.ecnu.edu.cn

IV RRENIFE xywang@sklec.ecnu.edu.
Sediment Transport; River Dynamics cn

L/‘EA:?A%ITiR*DSE/u\, m%ih*uﬁ$nﬁn{i%a_ﬂ?

Coastal Ecological Environment; Nutrient and yjwang@sklec.ecnu.cn

Organic Matter Tracing Using Stable Isotope

ALEMEARESDMEST; REDMDEERDF
AT

Wetland Protozoan Ecology; Protozoan Taxonomy
and Phylogeny

EYERETS; BFKEER

Plant Ecophysiology; Ocean Color Remote Sensing

MHMAER; RIRIFIRERK
Wetland Ecology; Remote Sensing Monitoring of lyuan@sklec.ecnu.edu.cn
Nature Resource

FEEA O a1 12X BB Lz ; S8l O3t X 12 K
R IZHEERIN

Response of Coastal Ocean to Tropical Cyclones;
Numerical Modeling of Hydrodynamical and
Biogeochemical Processes in The Estuary

WA (IR, Raman &%) B T8 FFHMA R
Application of New Techniques (NMR and Raman
spectroscopy) in Marine Science

RN R EESK R BUEED
Coastal Dynamics and Its Ecological Responses;
Numerical Modeling

BB T; EVPIRIUF

Organic Geochemistry; Biogeochemistry

yxu@sklec.ecnu.edu.cn

zzyan@sklec.ecnu.edu.cn

Fzhang@sklec.ecnu.edu.
cn

ffzhang@sklec.ecnu.edu.
cn

Wenxia.zhang@sklec.ecnu.
edu.cn

zyzhu@sklec.ecnu.edu.cn



) e )
Research Staff

ERAR

Administrative Staff

A > L4 SN
PR SHEREDE oy L A RREREE KBRS IR
) ’ Y br.JING Hong, Deputy Director ~ Ms. ZHANG Xiaodi, Director Assistant
secretary
2 1ELREFRFTE (F) sk DE LRERFEE (F) B ZEIEE (R
Dr. WU Hui, Deputy Director Dr. ZHANG Weiguo, Deputy Dr. GAO Lei, Director Assistant
(part time) Director(part time) (part time)
BAAGR

Technical Staff

HE Title B AR Sk Position 3 Title AT Position

BEE a8 y e ISaXis FHESRTIREM EErepup
Mr. QU Jianguo, Inorganic Elements Dr. LI Weihua, Senior %?egltj%igrz/xe%r:éi%\strument
Associate Professor  Analysis Engineer ying

Mr. ZHANG Wenxiang,
Senior Engineer

Organic and Inorganic

Field Surveying Instrument Dr. CUIYing, Engineer Elements Analysis

iiEte Ti2)m v g sz s KERK T12)m BTN
Mr. GU Jinghua, E’S’I\N%‘%u%gﬁ Mr. ZHANG Guosen, Organic and Inorganic
; Field Surveying Instrument . :
Engineer Engineer Elements Analysis
|/ = I =1
3:5 élﬁHAN*é JJﬂlﬁn kel
> & Organic Elements Analysis
Engineer
e
Postdoctoral Fellows
#4% Name f#5 & Research Interest Email
B &k WFEFEFNE R MIKEF
Dr. CHANG Yan Marine Chemistry and Isotopic Geochemistry ychang@sklec.ecnu.edu.cn
=T A ORI R R
Dr. GAO Dengzhou  Estuarine Nitrogen Cycle and Environmental Effect iU
& IO RAR SR T 11 72
Dr. HU Hao Estuarine and Fluivial Morphodynamics hhu@sklec.ecnu.edu.cn
g S A HA | SE S idai
Dr. JABEEN K. AFRERER ' khalidajabeen@sklec.
Marine Microplastic Pollution ecnu.edu.cn
BRIKAN EENIKE .
Dr. JIA Yonghao Marine Organic Geochemistry yhjia@sklec.ecnu.edu.cn
I W EEEYIIRE -
Dr. JIANG Shan Marine Biogeochemistry e dsE e LEelEn
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#2 Name

pUFERS

Dr. LIU Jian'an
TR

Dr. MEI Yanjun
|

Dr. NIU Yuhui

Dr. SENGUPTAD.

w o IE
Dr. SHANG Yuan
Dr. SONG Shuzhen

e

7

Dr. SU Lei

Bl

Dr. WANG Xiaona
T8

Dr. WANG Yihe

Mo
Dr. WEI Wen

O 4 o

RXEE

Dr. WU Yingying

15 2PA
Dr. XIE Weiming

it %
Dr. XING Fei

® R
Dr. XU Fan

TREEZE
Dr. XU Jiayi

2RIR
Dr. YAN Dada

% T
Dr. YANG Yang

2V

Dr. ZHAO Xiaoshuang

A 18
Dr. ZHOU Peng

168

B3t &£ Research Interest

SRR EEF

Radioisotopic Oceanography

BERPF

Marine Geology

TiEmAER

Soil Carbon and Nitrogen Transformations
HIREIERF 58 T E X!

Geodata Science and Marine Spatial Planning

BAMIES
Physical Geography

TR F

Inorganic Carbon Chemistry
MERLESSESR
Ecotoxicology of Microplastic
EEENMIKLF

Marine Organic Geochemistry
AO%ESEHHE

Estuarine Ecological Dynamics
ORI S ch iR
Dynamic Sedimentation and Geomorphology of
Estuary

WEHASEYFE

Marine Micropaleontology
BEMNDMFNIIE

Coastal Morphodynamics
BEMIREINNF

Estuarine and Coastal Morphodynamics
BRI

Physical Geography

EEEY

Marine Biology

DR AR, MRFRER

Ostracod, Sediment Dynamics and Process, Climate

and Environmental Reconstruction
BRI

Marine Sediment Dynamics
=ANtSRE S ASERD

Delta Evolution and Human Activity

HAMIES
Physical Geography

jaliu@sklec.ecnu.edu.cn
yjmei@sklec.ecnu.edu.cn

yhniu@sklec.ecnu.edu.cn

dhritiraj@sklec.ecnu.edu.
cn

yshang@sklec.ecnu.edu.
cn

szsong@sklec.ecnu.edu.cn

[su@sklec.ecnu.edu.cn

xnwang@sklec.ecnu.edu.
cn

yhwang@sklec.ecnu.edu.
cn

wwei@sklec.ecnu.edu.cn

yywu@sklec.ecnu.edu.cn
wmxie@sklec.ecnu.edu.cn
fxing@sklec.ecnu.edu.cn
fxu@sklec.ecnu.edu.cn

jyxu@sklec.ecnu.edu.cn

ddyan@sklec.ecnu.edu.cn

yyang@sklec.ecnu.edu.cn
xszhao@sklec.ecnu.edu.cn

pzhou@sklec.ecnu.edu.cn



BEEANG

Adjuncts

Dr. BOJORCKSS., Professor
svante.bjorckgeol.lu.se

Dr. BOYLE E. A, Professor
eaboyle@mit.edu

Dr. ITTEKKOT V., Professor
ittekkot@uni-bremen.de

Dr. MOORE W. S, Professor
moore@geol.sc.edu

Dr. MATSUMOTO E., Professor
e2.matsumoto@nifty.com

Dr. KOCH B., Professor
Boris.Koch@awi.de

Dr. SHEN Jian, Professor
shen@viDr.edu

Dr. SU B. (Z), Professor
b_su@itc.nl

Dr. HERTKORN N., Professor
hertkorn@gsf.de

Dr. MITSCH W., Professor
mitsch.1@osu.edu

Dr. VERHOEF W., Professor
verhoef@nlr.nl

Dr. FINLAYSON B., Professor
brianlf@unimelb.edu.au

Dr. CHEN Changsheng, Professor
clchen@umassd.edu

Dr. VRIEND H. J. de, Professor
H.J.deVriend@sDr.utwente.nl

Dr. WEBBER M., Professor
mjwebber@unimelb.edu.au

Dr. PEUCKER-EHRENBRINK B.,
Professor
bpeucker@whoi.edu

Dr. STIVE M.J.F., Professor
stives1@xs4all.nl

Dr. MANDER U., Professor
ulo.mander@ut.ee

Dr. OLDFIELD F., Professor
oldfield.f@gmail.com

Dr. YSEBAERT T., Professor
Tom.Ysebaert@nioz.nl

Dr. ZHI Huang, Senior Research
Scientist
Zhi.Huang@ga.gov.au

Dr. PLATERA. J., Professor
Gg07@liverpool.ac.uk

Dr. HERMAN P. M.J., Professor
Peter.Herman@nioz.nl

Dr. TOWNEND 1., Professor
|.Townend@soton.ac.uk

Dr. DEARING J. A., Professor
J.Dearing@soton.ac.uk

Dr. ROELVINK D., Professor
d.roelvink@unesco-ihe.org

Dr. JONGE V. N de, Professor
v.n.de.jonge@planet.nl

Dr. SAITOY., Professor
yoshiki.saito@aist.go.jp

Dr. KATTNER G., Professor
Gerhard.Kattner@awi.de

Dr. ROTCHELL J. M, Associate
Prof.
J.Rotchell@hull.ac.uk

Dr. ZHANG Keq;i, Professor
kegizhang8@gmail.com

Dr. MATSUMOTO E., Professor
e2.matsumoto@nifty.com

Dr. KOCH B., Professor
Boris.Koch@awi.de

Dr. TOL C. van der, Associate Prof.
c.vandertol@utwente.nl

Dr. MULLE M., Associate Prof.
mmueller@swinburne.edu.my

Dr. WANG Xiaohua, Associate Prof.
X.Wang@adfa.edu.au

AEIRE #3%
Dr. PAN Shunqi, Professor
PanS2@cardiff.ac.uk

Dr. LEONARDI N., Lecture
N.Leonardi@liverpool.ac.uk

Dr. SOMPONGCHAIYAKUL P.
spenjai@hotmail.com

Neven Cukrov, Senior Research
associate
ncukrov@irb.hr

Sheikh Aftab Uddin, Professor
aftabims@cu.ac.bd

K 7 EL
Dr. ZHANG Qian
zhanggian@hhu.edu.cn

= U AR
Dr. MENG Yi, Associate Prof.
ymeng@sklec.ecnu.edu.cn

KER BIBUE
Dr. ZHANG Guoan, Associate Prof.
gazhang@sklec.ecnu.edu.cn

FikH B
Dr. LI Maotian, Associate Prof.
mtli@sklec.ecnu.edu.cn

KX IR
Dr. ZHANG Erfeng, Associate Prof.
efzhang@sklec.ecnu.edu.cn

M AR W
Dr. YE Qi, Lecture
gye@sklec.ecnu.edu.cn

TR
Dr. WANG Yanna, Lecture

EfEE T2
Dr. Bl Qiangian, Engineer
qqbi@sklec.ecnu.edu.cn

W — W
Dr. XU Yi, Lecture
xuyi@sklec.ecnu.edu.cn

nywang@sklec.ecnu.edu.cn

R K IEm
Dr. YUAN Qing, Engineer
gyuan@sklec.ecnu.edu.cn
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Research Staff

A THARIm
Dr. HU Jin, Engineer
jinhu@sklec.ecnu.edu.cn

5K Ti2)m
Dr. ZHANG Dan, Engineer
dzhang@sklec.ecnu.edu.cn

= B IfEm
Dr. LI Yue, Engineer
yli@sklec.ecnu.edu.cn

Dr. SANDERS C. J.

KER Bt

7 B AR

Dr. FENG Huan, Professor
fengh@montclair.edu

Dr. NI Shoutao, Professor
sqni@sdu.edu.cn

Professor Dr. ZHANG Anyu Dr. SU Han, Engineer
Christian.Sanders@scu.edu.au anyu.zhang@sio.org.cn hsu@sklec.ecnu.edu.cn
g 18 B &5 B

Dr. WARD J.E., Professor
evan.ward@uconn.edu

F & BRA
Dr. WANG Qing, Associate Prof.
gingwang@yic.ac.cn

KRE EARG
Dr. ZHANG Anguo, Associate Prof.
zhanganguo2003@163.com

F W BEtARA
Dr. YU Shuo, Assistant Prof.
yushou2005@163.com

= F BEMRA
Dr. GAO Yu, Research Assistant
ygao@fudan.edu.cn

[EIB%ER M
Dr. ZHOU Xiaojing, Lecture
zhouxiaojing@dlou.edu.cn

7R
Dr. YANG Wengin
givx@ustc.edu.cn

R B
Dr. PAN Yanqun
yanqun_pan@ugar.ca

WEE BIRR
Dr. YANG Hualei, Associate Prof.
hlyang@sklec.ecnu.edu.cn

BEE BIMRA
Dr. YU Dingfeng, Associate Prof.
dfyu@qlu.edu.cn

= M8 HIm
Dr. LI Peng, Lecture
pengli@ouc.edu.cn

PRAR &L
Dr. CHEN Dake
pengli@ouc.edu.cn

HEWH B
Dr. WU Xiangguo, Associate Prof.
guoxiang@ouc.edu.cn

KO B
Dr. ZHANG Fan
zhangf@sustech.edu.cn

7 W EARRR
Dr. SU Min, Associate Prof.
sumin@hhu.edu.cn

F=F #HR
Dr. WANG Baoli, Professor
baoli.wang@tju.edu.cn

X Fx BHIEMAR A
Dr. LIU Sen, Assistant Prof.
sen_liu@sdu.edu.cn

AN HARR
Dr. SU Yinglong , Professor
ylsu@des.ecnu.edu.cn

£ A IiEIW
Dr. JIN Jie, Engineer
jjiin@sklec.ecnu.edu.cn
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Research Staff

ElE A S EE FRERFIFN EIFRLA R ERR BN

Serving in International Academic Organizations and Journals

Name International Organizations/Journals Position During
SCAR Action Group on Ocean Acidification Leader 2010-
3gég)lntegrated Climate and Ecosystem Dynamics SSC Member 2000-

BELLERBY R.

AMAP Working Group on Ocean Acidification Leader 2010-

IMBeR - Future Earth Coasts Continental Margins

. Co-Leader 2017-
working group

MR F Executive Committee
CHEN Jing Future Earth Coasts Member 2019-
ks Environmental Science Europe Subject Editor 2019-
CHEN Qiqging
Ereg/lsronmental Management of Enclosed Coastal ¢~ \1omper 2004-
PRAR
CHEN Geomorphology Editors-in-Chief 2017-
Zhongyuan . o
Earth Surface Processes and Landforms Advisory Editorial Board 2008-
Member
1A= Journal of Geology, Geophysics and Geosystems  Editorial Board Member 2009-
CHENG Hegqin ’
Scientific Reports Editorial Board Member 2016-
HEE Frontiers of Earth Science Associate Editor 2017-
DAI Zhijun  Geomorphology Editorial Board Member 2018-
Water Editorial board member 2020-
Future Earth Coasts Academy Member 2019-
Mega-Delta Work Group, Future Earth Coasts Chair 2019-
Anthropocene Coasts Founding Chief Editor ~ 2017-
Marine Geology Editors-in-Chief 2017-
= 17 . . .
GAO Shu Continental Shelf Research Associate Editor 2011-
Acta Oceanologica Sinica Associate Editor 2016-
China Ocean Engineering Editorial Board Member 2013-
Ocean Science Journal Editorial Board Member 2015-
Journal of Oceanology and Limnology Editorial Board Member 2002-
fl & INTERCOH Member 2003-
HE Qin
BT Estuaries and Coasts Associate Editor 2017-
HOU Lijun  scjentific Reports Editorial Board Member 2017-

ANNUAL REPORT JPNpNEd:=0 171



Research Staff

Name International Organizations/Journals Position During

I Interdisciplinary Marine Early Career Network

JIANG Shan  (IMECaN) Committee Member 2020-2022

Fellow of the Royal

Royal Society of Chemistry Society of Chemistry 2020-
?ggmiastt'&n(?bgg'co)n for Pure and Applied Executive Director 2016-
International Union for Pure and Applied
Chemistry (IUPAC) PP Young Observer 2017-
=g International Younger Chemists Network (IYCN) Member 2017-
JIANG . Editoral Advisory Board
Xuefeng Organometallics Member 2020-
. . International Advisory
European Journal of Organic Chemistry Board Member 2019-
Journal of Sulfur Chemistry Editorial Board Member 2019-
Heteroatom Chemistry Editorial Board Member 2018-

Phosphorus Sulfur Silicon and the Related Elements Editorial Board Member 2018-

Scientific Advisory Committee on Marine Plastic
Litter and Microplastics of UNEP

Intergovernmental Oceanographic Commission of
United Nations Educational, Scientific and Cultural Expert 2017-
Organization (UNESCO/IOC)

UNESCO IOC/WESTPAC Research Project: Distribution,
Source, Fate and Impacts of Marine Microplastics ~ Principal Investigator ~ 2017-2020
in the Asia Pacific Region

Member 2019-

UNEP- Northwest Pacific Action Plan (NOWPAP) Expert 2018-
. UN Environment Programme, G6 Expert 2018-
LI Daoji The North Pacific Marine Science Organization Member 2018-
UNESCO/IOC RegionalTraining and Research
Center on Plastic Marine Debris and Microplastics  Director 2019-
(RTRC-PMDMP)
Advisory Committee on a Nordic Report on How to
Strengthen the Global Knowledge Basis on Marine  Member 2020-
Litter and Microplastics
Scientific Advisory Board of European Quality
Controlled Harmonization Assuring Reproducible  Member 2020-
Monitoring and assessment of plastic pollution
Anthropocene Coasts Associate Editor 2018-
Future Earth Coasts Executive Committee 519
Member
LI Xiuzhen  ©Oceanand Coastal Management Associate Editor 2014-
Wetlands Ecology and Management Editorial Board Member 2012-
Chinese Geographical Science Editorial Board Member 2009-
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Name International Organizations/Journals Position During
: —— 5 . NV
X AR Frontier in Marine Science: Marine Ecosystem Associate Editor 9016-2020
LIU Dongyan Ecology
FakiNE3 Scientific Reports Senior Editorial Board  2020-
SHIBenwei  journal of Water Resources and Ocean Science Editorial Board 2019
=
MR Marine Pollution Bulletin Associate Editor 2020-
SHI Huahong
International Eco-Island Science Alliance Founder 2019-

UNEP Intertional Nitrogen Management System  Working Group Member 2018-

Coastal Carbon Research Coordination Network  Steering Committee 2018-
EQE The Coastal Carbon Research Coordination
TANG Jianwu Network Steering Committee Member 2017-2021
Ecosystem Health and Sustainability Subject Editor 2017-
Ecological Processes Associate Editor 2017-
Ecological Processes Associate Editor 2017-

Coastal Education & Research Foudation, Inc. .
Society Member

AT (CERF)
WANG Yaping Anthropocence Coasts Associate Editor 2017-
Acta Oceanologica Sinica Editorial Board Member 2016-
- ﬁ. Geoscience Letters Editorial Board Member 2018-
WU Hui
. IGBP/IMBER-Scientific Committee Member 2019-2021
*x= =E=
WU Ying Scientific Committee on Oceanic Research (SCOR), Member
WG 161
National Nature Foundation Reviewer 2019-
F1000 Prime Faculty member Faculty Member 2019-
EEFE Ecological Processes Associate Editor 2018-
XIA Jianyang
Remote Sensing Review Board Member  2019-
Journal of Plant Ecology Associate Editor 2020-
G Frontiers in marine science Review Editor 2020-
XU Fan
MEx . . N
YANG Jialong Fish & Shellfish Immunology Reports Editorial Board Member 2020-
Zte . N
YANG Shilun Scientific Reports Editorial Board Member 2016-
Applied Geochemistry Associated Editor 2020-
TZN?W Journal of Hazardous Materials Editorial Board Member 2019-
Science of the Total Environment Editorial Board Member 2019-
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Name International Organizations/Journals Position During
IOC/WESTPAC-CorReCAP Project Leader 2008-
|IOC/WESTPAC MPRM-III project (Atmospheric Input

to the Ocean) Project Leader 1993-
|IOC-UNESCO Global Ocean Oxygen Network Chair
IGBP/IMBER -Capacity Building Working Group Chair 2009-
K £ Joint IMBER/LOICZ Continental Margin Working
ZHANG Jing Group Member 2007
|OC Consulting Group on Capacity-Building Member 2004-
GOOS HOTO (Health of the Oceans Module of The - 1996-
Global Ocean Observing System) Panel
Water, Air and Soil Pollution Editorial Board Member 1998-
Water, Air and Soil Pollution: Focus Editorial Board Member 2001-
Future Earth Coasts Academy Member 2019-2029
Current Pollution Reports Editorial Board Member 2014-
PE °
ZHANG Estuarine Coastal and Shelf Science Associate Editor 2017-
Weiguo Review Editor in
Frontiers in Earth Science Geomagnetism and 2015-
Paleomagnetism
EfeE Scientific Reports Editorial Board Member 2020-2024
ZHOU Xuhui joyrnal of Plant Ecology Editorial Board Member 2014-
A=
ZHOU Frontiers of Earth Science Associate Editor 2008-
Yunxuan
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New Appointees

- /N
Research Staff

g 7

FELER:
EEMEETHP B4 (2011-2017)
EERZETEENRFT BLE
(2017-2017)
BESERERTLERR BE
(2017-2020)
ERTMERE MRR, KINFEE
22 (2020-)

x5

MrREk:

KEA% iRy, W) S99
RRRSTIEILHE;

TR ERS;

TSERIE IR
HEE RS IER

Dr. ZHAO Ning, Professor

Education and Major Experience:

Ph.D., MIT-WHOI Joint Program in Oceanography
(2011-2017)

Post-doctoral Fellow, Woods Hole Oceanographic
Institution (2017-2017)

Post-doctoral Scientist, Max Planck Institute for
Chemistry (2017-2020)

Zijiang Excellent Young Scholar of ECNU, (2020-)

Research Interests:

High-resolution Records of Climate and Environment
from Continental Margins (Marine Sediments, Coral
Reefs),

Chronology of Marine Sediments,

Marine Isotope Geochemistry,

Paleo Ocean Circulation and Carbon Cycle

-

FEZMH:

ER SRR 81 (2010-2016)
FERIMEAF BL/E (2016-2019)
FERIMEAF IR R (2020-)

BIAR G

MrEk:
JESIRE A SER;
JESIRHERIER

Dr. HUANG Ying, Associate Professor

Education and Major Experience:

Ph.D., University of Twente (2010-2016)
Post-doctoral Fellow, East China Normal University
(2016-2019)

Associate Professor, East China Normal University
(2020-)

Research Interests:
Remote Sensing of Coastal Wetland Ecology,
Carbon Cycle in Coastal Wetlands
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iE H BEIfRG
FELZHR:

B AS @ (2011-2017)
HRIFBAS #LH/5 (2017-2020)
ERIMEAFE BIFFFRA (2020-)

Dr. TAN Kai, Associate Professor

Education and Major Experience:

Ph.D., Tongji University (2011-2017)

Post-doctoral Fellow, East China Normal University
(2017-2020)

Associate Professor, East China Normal University

REK: (2020-)

AEENSERIRIS A AN A

/Eﬁ/i’ﬁi@ﬁ/ 54 SRR Research Interests:

BN BARERSSHIBNIEAAMNA  Methods and Applications of Estuarine and Coastal
Surveying and Mapping and Remote Sensing
Technologies,
Remote Sensing Monitoring of Tidal Flat Topography
and Ecology,
LiDAR Remote Sensing Point Cloud Data
Processing Methods and Applications

KXE BIfRGR Dr. ZHANG Wenxia, Associate Professor

FEEH: Education and Major Experience:

EEEMNKTAF #1 (2010-2015)
MEXKRRFHAF BL/E (2015-
2016)

ERIMEAF H1/F (2016-2020)
ERIMEAE BRI A (2020-)

HREK:
l_/_Eijj *E&/E\:/_:E/\_.\)du_\_
HEIRIN
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Ph.D., Texas A&M University (2010-2015)
Post-doctoral Fellow, Dalhousie University (2015-
2016)

Post-doctoral Fellow, East China Normal University
(2016-2020)

Associate Professor, East China Normal University
(2020-)

Research Interests:
Coastal Dynamics and Its Ecological Responses,
Numerical Modeling





