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Message from

In 2021 T-SMART was established as a National Marine Station. The
year 2025 marks its fifth anniversary. Over the past year, T-SMART has
aligned itself with national strategies and resonated with the frontiers
of science and technology. Guided by the mission of "Observation,
Research, Demonstration, and Outreach," we have taken the
mountains and seas as our canvas and diligence as our brush — from
the mangroves of the Zhangjiang Estuary, to the coral reefs of
Dongshan Bay, and to the upwelling zone of the Taiwan Strait —
etching solid and shining marks across this vast blue territory.

Deepening Observations, Strengthening the Foundation of Data.
In 2025 we conducted 11 quarterly research cruises across the three
core observation areas: the Taiwan Strait upwelling zone, Dongshan
Bay, and the Zhangjiang Estuary. Automated observation systems,
including eddy covariance flux towers, canopy hyperspectrometers,
subterranean estuary monitoring wells, and fishery raft-based
ecological platforms, operated continuously. We also conducted
systematic surveys of mangrove/salt marsh vegetation plots, fish,
benthic organisms, birds, and reef-building corals, weaving a dense
"sea-land-air-space"” intelligent observation network. These efforts
have amassed solid data for understanding the responses of
subtropical typical ecosystems to global change.

Advancing Research, Scaling the Peaks of Innovation. Throughout
the year, we published over 70 research papers in leading
international journals and were granted 9 invention patents. A total of
25 new scientific research projects were approved, including National
Key Research and Development Program and NSFC key projects.
From revealing the interactions between marine ecosystems and
climate change, to developing intelligent detection technologies for
coastal environments, sparks of innovation continue to ignite.

Expanding Collaboration, Painting a Picture of Openness. We
convened the Academic Committee Meeting and the Strategic
Planning Symposium on China Marine Ecosystem Network
Observation and hosted the International Advisory Committee
Meeting. We officially joined the DRAGNet global collaborative
research network and co-launched the Coastal System Scientific
Observation Partnership (CoastPOS). Throughout the year, we hosted
visits and exchanges with over 50 universities, research institutes, and
enterprises. We conducted visits to the Swire Institute of Marine
Sciences at The University of Hong Kong and the Bachok Marine
Research Station in Malaysia, to co-organizing the Global Chinese

Marine Science Symposium, T-SMART's “circle of friends" continues to

Director

expand.

Passing the Torch of Knowledge, llluminating the Light of Science
Communication. The Sufeng Forum featured three lectures spanning
science communication, satellite remote sensing, and island culture
and wisdom. Public engagement events — including the inaugural
Marine Science Open Day at D-SMART, the World Mangrove Day
themed event, and the 14th Marine Science Open Day — immersed
the public in the pulse of marine science. Throughout the year, we
organized or co-organized 15 science outreach activities, welcoming
over 3,700 visitors to T-SMART. Through these efforts, the bridge of
science connects us all, and ocean awareness has taken root in the
public consciousness.

Demonstrating Leadership, Fulfilling the Duty of Service. Our
research efforts deeply contributed to the national project on
ecological civilization and visual documentation. The documentary
“Mangroves by the Sea” was broadcast on CCTV, with several
T-SMART members deeply involved, bringing the ecological story of
mangroves from academic papers to the screen and making science
"visible, understandable, and memorable." Over the year, we trained
54 master's and doctoral students, supported 2,618 person-days of
experimental research conducted by principal investigators (Pls) and
graduate students, and supported 792 person-days of undergraduate
field internships. At Dongshan, we innovated in-situ coral fixation and
electronic tagging technologies, achieving a coral fragment
restoration success rate of over 95%. At the Zhangjiang Estuary, we
continued to support the development of the International Mangrove
Center. Our research achievements are steadily being transformed
into concrete actions to protect our "blue home."

The journey stretches far before us, and the wind is strong. With
heavy responsibilities, we set sail once more. We will remain steadfast
in our strategic role as a National Observation and Research Station,
deepening long-term observations, strengthening cutting-edge
research, expanding demonstration applications, and enhancing
public services. In doing so, we will strive to write a new chapter in
supporting the construction of a marine ecological civilization and
advancing sustainable development.

Banggin Huang } \Jé
Director of T-SMART <=~ '93/%? v

March 2026
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2025 Headlines
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1H / January

© MNBLREEITEFAEFBHFERS
The 7th Xiamen Symposium on Marine

Environmental Sciences is co—organized by
T-SMART

@ ZESFEEEAFRTWMDERobert Chen#i
Fift ‘HEse R IER”
Professor Robert Chen from the University of
Massachusetts Boston Led a "Science
Communication Capacity Building Workshop"

A iR

“Open Day

D-SMART Held lts Inaugural Marine Science ..~ .

® 4H / April

© EBLE_BEEMESIERSE IXASWNEF
The Second Meeting of the Second International
Advisory Committee of T-SMART Was Held

© EFRIRRPOEREBLE TR
International Mangrove Center Delegation Visited
M-ECORS

© “HHEEES - FHARE HRETPBEETEHE
TEERKERIZ T
"Bookish Island, Legal Charm of Minnan" World
Book Day Themed Educational Activity Held at
D-SMART
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‘@ FHEREESRBSA BN TIETRITS
Hosted the Fujian Provincial Ecological Quality

Comprehensive Monitoring Stations Exchange
Seminar

© F+EMELAREFZANCIRAERLISLIGHZT)
The 10th MEL Graduate Academic Forum Held at
D-SMART

© REKFEHIEREGBILZRREER
President Zongyi Zhang Led a Delegation to

Investigate the Construction and Development of
T-SMART

© ) “HRAWKE" FTREEED
T-SMART Held a "World Mangrove Day" Themed
Science Popularization Event

© “202575IEHIR" GNEAZE T
The 2025 Sufeng Forum Held as Scheduled

© BB RILTRIFER R BEERR (HHZ
Fi8) 14.6244 17
D-SMART was officially granted a sea use right of
14.6244 hectares for scientific research and -
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TV\;O'F%&V Projects of the NSEC \ were approved:

"Cross-interface Coupling and Regulation of Nitrogen

Cycling in the River—Estuary—Bay Continuum" and

"Restoration and Protection of Southern Coastal

Wetlands in the Face of Large—scale Elimination of
artina alternifiora in China"

2025 ANNUAL REPORT

11 H / November

@ MhE+HEEITRFEFRFFRE
The 14th Xiamen University Marine Science Open
Day is co—organized by T-SMART

© hi2025F£KEANBERFHTS (BEINKF
IRAT 1 )
T-SMART Co-organized the 2025 Global Chinese
Marine Science Symposium (Xiamen University
Malaysia)

© ABUINADRAGNetZEKMEEHFRITE

T-SMART Joined the DRAGNet Global
Collaborative Research Network

© “BlkAERARERESRESE XN INEE LRI AL
REMMHNE" “BEBkZFRESREXIRIRES
EEARNIERN” MREREANFE
EREEEERSIFIMA R

Two Key Projects of the NSFC Joint Fund were
approved: "Response and Resilience Mechanisms
of Typical Blue Carbon Ecosystems to
Environmental Evolution in the Western Taiwan
Strait" and "Response Processes and Effects of
the Planktonic Ecosystem in the Taiwan Strait to

Extreme Cold and Warm Events"
I MRS

EeposReDDBBH
[National[observationland[ResearchlStation}
T=SMART U torthe RivenSieiierineEessin
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Cruises of the T-SMART in the Taiwan Strait
Upwelling Observation Area

The Taiwan Strait Upwelling Observation Area is located in the southern
part of the Taiwan Strait. T-SMART has established two transects in the
waters east of Dongshan to the east of Nan'ao Island for long-term
observation to obtain physical, chemical, and biological parameters of
the seawater in the upwelling region, aiming to investigate the ecosys-
tem characteristics, dynamic changes, and driving mechanisms of the
upwelling area in the Taiwan Strait.

In 2025, T-SMART completed three large-scale survey cruises in the
Taiwan Strait Upwelling Observation Area during spring (May), summer
(July-August), and autumn (December). The research focused on
identifying upwelling signals in the waters east of Dongshan and the
Taiwan Bank, analyzing key processes and dynamic mechanisms of
material exchange between the southern Taiwan Strait and the

northern slope of the South China Sea, as well as their ecological and

environmental effects.
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Temperature Profile at the Nuclear Power Plant Discharge Outlet
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~across all wind levels; and in winter, winds above level

The D-SMART currently uses the DZZ4 regional
automatic weather station, a next-generation
automatic weather station fully compliant with the
"Functional Specifications for New Automatic Weath-
er (Climate) Stations (Trial Operational Version)"
issued by the China Meteorological Administration.
Its technical indicators fully meet or exceed the
requirements of operational departments, and it has
obtained the Meteorological Specialized Equipment
Usage License and National High-Tech Product
Certification. This weather station employs mature,
stable, and advanced electronic measurement, data
transmission, and control system technologies,
meeting the needs of climate observation, weather
observation, and regional observation operations at
existing meteorological stations. It features high
reliability, high accuracy, and ease of maintenance.

From January 1, 2025 to December 31, 2025, the data
reception rate remained above 75%, and the system
operated stably throughout the year. Observed
parameters include wind speed, wind direction,
temperature, relative humidity, atmospheric pressure,
and precipitation.

Observations indicate that D-SMART is primarily
influenced by northeasterly winds in spring, autumn,
and winter. In summer, south-southwesterly winds
dominate, although northeasterly winds remain
relatively frequent and substantial during this season.
In spring, wind forces are mainly level 5 and below;
summer is characterized by winds of levels 2 to 4;

autumn weather is variable, with similar frequencies

it i O

Subterranean Estuary Observation
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Time-series observations of groundwater level, temperature and conductivity
at W4 from 1%t January to 18" October, 2025 and at W1, W3 and W2 from 1st
January to 31 December, 2025

Time-series observations of groundwater level, temperature and conductivity
at W4 with well depth 20m from 1% January to 18t October, 2025 and at W1, W3
and W2 with well depth 48m, 58m and 98m, respectively, from 15 January to 31t
December are illustrated in Figure.

The groundwater level at W4 generally exhibited an increasing trend, ranging
from 13.00m to 15.09m, with an average of 1414%0.44m. Groundwater
temperature displayed a noticeable seasonal change influenced by strong
solar radiation in summer, peaking between May and June. Specifically, the
temperature varied from 23.81 to 23.94 C, with a mean value of 23.88 £ 0.03 C.
The variation in conductivity was more intricate, ranging from 5211 to
536.2us/cm, with an average of 5259=*21us/cm. The fluctuation of
conductivity in May was the largest. The sudden change of crustal stress on 18%
October caused the collapse of the 20m aquifer, leading to the termination of
the high-frequency observation at W4,

Similar to W4, the groundwater level of W1 also showed a rising tendency over
time, ranging from 16.33m to 18.32m, with an average value of 17.54+0.41m.
Temperature started to drop from January and began to rise in early September,
ranging from 23.79 C to 23.81C, with a mean value of 23.80+0.004 C. The
conductivity exhibited a similar pattern to the temperature, decreasing from
January to August and then tending to stabilize, and varied from 524.6 to 603.4
us/cm, with a mean value of 550.9 =16.8us/cm.

The variation of groundwater level in W3 shared the same pattern as W4 and
W1, ranging from 1418 to 16.29m, with an average of 1542%0.44m.
Groundwater temperature didn't show an obvious seasonal change, ranging
from 24.005 to 24.049 C, with an average of 24.024%0.005 C. The variation in
conductivity at W3 shared the same pattern as W1, gradually increased after a
slow decline from January to September. In general, the conductivity varied
from 481.8 to 531.9us/cm, with an average of 510.0 =131 ps/cm.

The variation in level of W2 resembled that of other three, ranging from 13.72m
to 15.83m, with an average value of 14,95+ 0.43m. Groundwater temperature
presented a decreasing pattern, ranging from 25.210 to 25.296 C, with an
average of 25,286 0.003 C. The variation in conductivity gradually increased
after a slow decline from January to May, and the rate of decline
accelerated after June. In general, the conductivity varied from 830.0 to
843.0us/cm, with an average of 835.2 £ 1.0us/cm.
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Hydrological Data of Well at D-SMART, 2021-2026
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Fishery Raft-Based Marine Observation System

Fishery Raft—-Based Marine Observation System

Based on the fishery raft-based marine observation platform, D-SMART has established an integrated marine environmental observation
system in the intensive aquaculture waters of Dongshan Bay, utilizing the Internet of Things and intelligent sensing technologies. The system
is equipped with an ultrasonic weather station, multi-parameter water quality monitors, an underwater microscopic imager for zooplankton,
and underwater imaging devices for fish, enabling real-time online monitoring of multiple marine environmental elements. Observation param-
eters encompass hydrological elements (water temperature, salinity, water depth), water quality elements (turbidity, pH, dissolved oxygen,
chlorophyll), meteorological elements (air temperature, wind direction, wind speed, precipitation, air pressure, relative humidity), and marine
biological elements (algal community composition and total algal biomass, zooplankton community composition and abundance, fish
abundance, etc.). This forms a marine observation network integrating data acquisition, transmission, and management, providing fundamental
data support for ecological environment assessment, fishery production management, and marine ecological early warning in the Dongshan
Bay aquaculture area.
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Solar Ultraviolet Radiation Observation Data

B & HFYRE R
BITREHRTHEE, HRR
B8, N1BEI7HPARFIUVA
SRERMEE, N7BHE
12BH 2MEEEEE . PARM
UVARER KB FIREIRE D
3189239.41Wm-2 (5818
H) #026.31Wm=2 (5818
H) ; &NBFEITRES
#918.32Wm=2 (128258 ) #
1.31Wm=2 (128258H) .

AN\ N\ \

Analysis of daily average solar ultraviolet radiation intensity shows that both PAR and
UVA generally increased from January to July, followed by a decreasing trend from July to
December. The maximum daily average radiation intensities for PAR and UVA were
239.41Wm2 (May 18) and 26.31Wm2 (May 18), respectively. The minimum daily average
radiation intensities were

18.32Wm2 (December 25)

for PAR and 1.31Wm~™

(December 25) for UVA.

® 20255 [H}PARTIUVALRSTHIH 92
Average Daily Changes in Solar PAR and UVA Radiation in 2025

BEIIO-FRWUE-a85BIRNIRIRE R HE (Leietal, kix)
Sediment Grain Size Distribution in the Zhangjiang Estuary, Dongshan Bay,
and Taiwan Strait (Lei et al, unpublished)
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LA AR E Flora Biodiversity Surveys for Coastal Wetlands

Survey Cruise in the Zhangjiang Estuary
Observation Area

AT R R 35 B BRI AR R . SR EARTE
e SRR, RENSKSETNAAISENNIER, 10
SRIRFIRST T O MIMRA A RE, SEWHT RN, WRES EIE
TREMEEEIINE . BE. BE. WE, WURIRIEMEEYIZE

SIFNERSS. b, TRIHFRE T 10 EBEME,
. 20254, ETOERIATE T AR BEEH SIS TR
— A O, MUERRESZEMEEEIAE, SE. BENERS, X
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ENRANMIIEE . SEMNEIHFREE T EZ2R IR,

To continuously monitor the growth dynamics of mangrove and salt marsh
vegetation, changes in wetland area, the status of invasive species, and their
responses to global climate change and human activities, M-ECORS has

.~

1 established six permanent mangrove plots for annual observations. Monitoring
parameters include the species composition, height, density, and diameter at
® BUREUBRA breast height of mangrove communities, as well as the types and biomass of
On-site Photos of the Cruise mangrove litter. Additionally, ten salt marsh vegetation plots have been

established at the station.
' . . . . In 2025, M-ECORS completed the annual monitoring of both mangrove and salt

ETIEES S EEESN Long-term fixed-point observation of the Zhangjiang Estuary coastal wetland is a core . P o ! rorng . Igr Y
. . . . . . marsh fixed plots. Observed indicators for salt marsh communities encompass
MESELIIMER > —, RIFR mission of T-SMART, providing an essential foundation for studying the long-term impacts . - . . )

’ species composition, height, density, and basal diameter. These long-term

of human activities and global change on coastal wetland ecosystems. The Zhangjiang

AKENSEREUNEFEES
RENKBEMREETERRM, Z

. . . . . . . observational datasets provide crucial scientific evidence for research on
Estuary Observation Area is located in Yunxiao County, Zhangzhou City, Fujian Province, P . i
) . mangrove ecosystem dynamics, blue carbon assessment in mangrove wetlands,
encompassing mangrove tidal creeks and the waters from the lower reaches of the Zhang- i i ) . .
and the patterns, processes, and mechanisms of Spartina alterniflora invasion.

M FREEEENH=EEET jiang River to its estuary. In 2025, T-SMART successfully completed survey cruises in the
O, BEAWMMEIIRETLNEFEZEAN Zhangjiang Estuary Observation Area during winter (February), spring (May), summer
wBOKEL, 20255, 8BNS E) (August), and autumn (November), with sampling conducted manually in coordination
WAL, EETONNXIERZZH T with tidal cycles. The surveys collected comprehensive monitoring data encompassing
== (28) . &= (58) . 2= water physicochemical parameters, sediment physicochemical parameters, plankton, and

benthic organisms. These data not only support the monitoring of long-term ecological

(88) mM#kZE (118 ) HIMIXIE
B, FERNTEEKAEUSE.

changes in the Zhangjiang Estuary but also provide critical support for quantifying vertical
water and material fluxes between surface water and groundwater, as well as lateral

RRENS . FihirEVRIEBEY) material exchange fluxes within the mangrove/Spartina alterniflora-estuary system. This
FLZHEAIVLNERE ., XLEIERNY work significantly advances in-depth research on the dynamic changes of coastal wetland
RS TFETOESREFGKIBEAIN ecosystems.

W, BHEHRK-METRERI

EE. URAWRERAS IO
= =.ﬂl %{%gz_ -
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» 3w * 9 w200

S ‘ T — EE—
® 'E'ID%/A,HE““‘ - s ™ @ Hao Huang n, Salt Marsh Observation in Zhangjiang Estuary
Map of Cruise Stations in-the Zhangjiang Estuary . L
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Faunal Biodiversity Surveys for Coastal Wetlands
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Zhangjiang Estuary Observation Map
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To conduct long-term monitoring of animal diversity in the mangrove wetlands of the
Zhangjiang Estuary, M-ECORS has established transects, sampling points, and
quadrats for observing birds, fish, and intertidal benthic animals. Monitoring indicators
include species, population, biomass, and distribution of these animals. In 2025,
M-ECORS completed seasonal bird surveys. In addition, both fish and intertidal

L= W,

benthic animals were surveyed once. With the support of the Zhangjiang Estuary
Mangrove National Nature Reserve, M-ECORS has conducted multi-year surveys on ® KFBEEHISTRES @ Wenwen Liu
birds, fish, and benthic animals, capturing long-term population dynamics and distribu- Water Level Gradient Control Experimental System
tion patterns of animal groups. These efforts provide essential foundational data for

biodiversity conservation.

IR ih R A= I 5286

Water Level Gradient Control Experiment

T RFNT=EE T OXE, 81T The experimental system is located in the estuary area of the Zhangjiang
SESE K A R R S T A ST B SRk — 2N River in Yunxiao. Through a water level gradient control platform along the

s, SERRETE LRSS oK AT watershed, it achieves the regulation of natural water-salinity gradients. The
a1z, i y ¥

B =
KE5B/KEENBEUIINENNEETRS
ERAERENHLE . 20255, ZRFINFIEHRE

o= =} N ] . . .
FREIIUES . system successfully completed its annual continuous monitoring tasks.

system aims to investigate the driving mechanisms of the synergistic effects

of inundation duration and seawater salinity on the regeneration and growth
of mangrove seedlings under the context of sea-level rise. In 2025, the

(OR=ESVNIZLEY S
On-site Photos of Bird
Monitoring
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The Impact of Simulating Heatwaves on Marine Plankton Communities and
Their Response Mechanisms: A Mesocosm—Based Study

Z BN FI & FBER This study, conducted by the research groups of Kailin Liu and Banggin Huang at D-SMART, investi-
— -
IBSRRKIE R ISEIRIF TR, gated the response of coastal marine plankton communities to marine heatwaves using a Emmﬂﬂgﬁﬁgﬁiﬂﬂszzﬁﬂﬁﬁﬂﬁ
HEFh PSR RRREE mesocosm cultivation system. Rising global temperatures have made extreme climate events, Monitoring and 3D Modeling of Coral Growth Rates in Dongshan
S R T R particularly marine heatwaves (MHWs), more frequent and intense. Marine phytoplankton contrib-
=30 o) =R R=2] Vi

N TN ute to approximately 50% of global primary production while playing a critical role in regulatin : -
M, £ESEFSELLE a2 i P . HEVS ¢ g 1Z IR XSRS A (K IE LR SRS This study, conducted by Min Liu's research group at D-SMART, tracked

S, organic matter and nutrient cycling within food webs. Investigating the effects of MHWs of varying - th th rat d ducted 3D modeli f reef-buildi Is i
R R - tw ; M e growth rate and conducte modeling of reef-building corals in
FRR (Marine  heatwaves, intensities on the abundance, diversity, primary productivity, respiration rates, and carbon flow BT, XA LIS RIP XIS T A 18 - - -

S Ty o Neb S M 4N O T — T e the Dongshan Coral Protection Zone. Located at the northernmost
MHWs ) BEHRESIRSE efficiency of phytoplankton and zooplankton provides experimental evidence for predicting the ERERHTBEMZGREHR. R distributiin el i et blieling ca e i G, fie Berseien Gl
TISBMEMER IR, BFF responses of future marine ecosystems to extreme climate events. L3 R 3P XA T EIS HE A 3 0 7o ’

Protection Zone features a unique ecological environment where coral

S R R KIS0 % R
7, ERERYNThEEE
AR ENESHEDERNERE
fEFl. MARBBEMHWS i
S EY S E R E S S
. SHEE, DREF. T
R B TR, F
TSRS LS RAXT R i
SR 2 44 9 W R 4 SRR 4
2.

Mdts, BEERENESHE, Hifi
BERA R B A REV I . TS regular photography and 3D modeling techniques, the research team
LB ERTRIBMSDEER A, £K15 conducted one-year growth rate tracking in the Touyu area, obtaining
FXFFRET HBE—FNERKERER, coral growth comparison data that provides a foundation for advancing
FREN T I AE KT b HGE, MR coral ecological restoration and protection efforts.

ETIRE RIRIPIRM T EAE .

communities have not developed into mature coral reefs. Through

Time

® EENREESZEE (Hobday et al., 2018)
Classification of Marine Heatwave Intensity (Hobday et al, 2018).
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In—situ Observations of Ozone Depleting Substances and Fluorinated Greenhouse Gases
in Southeast China

ZIFR K EREKIER LT E, MNhERESIXREEHEEYR (Ozone Depleting  Substances,
ODS ) MIa&IRE=SK ( Fluorinated Greenhouse Gases, F—gases ) HTKHEIRANLN, EEREEYERETERTH
% BRIIRENENE, EEFRERMNERFECRENSHERN, BRIESE (EEANTINED) E€%. SREES
REIESEELY (Hydrofluorocarbons,HFCs ) . 2&4t8% ( Perfluorocarbons,PFCs) . <& iR (Sulfur
Hexafluoride, SFs) FI=&MAA ( Nitrogen Trifluoride, NF3) , EERSHLEKIEEERE, BRiOKSmEESANES]
BIBM11%, % (REBIER) B, BREANEDIELMBARETSHR, RAMKRERAEESEEIE-RIEEKA
1% (Gas Chromatography—Mass Spectrometry, GC-MS) #Flix, KEZXEODSHIF-gases HREIRESL
i’ MHEREERAY BRI NE R EMHRBURER KR,

This study, conducted by Lu Yonglong's research group at D-SMART, performed long-term in-situ observations of ozone-depleting substances
(ODS) and fluorinated greenhouse gases (F-gases) in southeastern China. ODS, primarily used in refrigeration, cleaning, and foaming agents,
release halogen atoms in the stratosphere catalyzing ozone photolysis and are regulated under the Montreal Protocol. F-gases, including
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulfur hexafluoride (SFs), and nitrogen trifluoride (NFs), have extremely high global
warming potential and currently account for 11% of the radiative forcing of long-lived greenhouse gases, regulated under the Kyoto Protocol.
The research team collects daily air samples on the top of Su Feng Mountain, analyzing them using a pre-concentration system coupled with
Gas Chromatography-Mass Spectrometry (GC-MS) to obtain daily concentration data of ODS and F-gases in the region, providing scientific

basis for evaluating China's compliance with international conventions and supporting government agencies in controlllng non-compliant

emissions. a

ZINEBE T EREBARNFESERMAE (42192524) 897H

This project was supported by the NSFC Key Program (Grant
No. 42192524).

MR Z= SR FHIODSHIF-gases
Test of ODS and F-gases in Air Samples

REFBURESHR (2)
Air Sample C tion at the Top of Su Feng (2)

REDIELTIZSER (1)

Air Sample Collection at the Top of Su Feng (1)
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BKpHIMERE (TA) EEZREMUBEARHAR
Synchronous On-line Determination of Seawater pH and
Total Alkalinity

ZHAR B DO AKITRILTRIGTE, WEKpHIREE (TA) ELE
SR AR FTRIFIAT . S EHMHBRSBEEPH. CONIE (pCO,) | B
T (DIC) FIRFEINSHEML, HbpHERRERS EIREGRLE
N, ERRONESHAE, FREWTEToHSTADHN, EHTFRLSHER
IRFFREFNE, FIREIRA0.074 pHE A INEEIIEE B 380umol/kgBI TAZE
EE; ANEMBIIRSTRESSESEN, KERBESHEAR TN © pH. TASFUERWLSURFHNBIIGE
I, EERBEARLUSRFTAMUARZRER, HRESMNUREANSGSN 00 ApplcationImages of pand TA

Analyzers during the Dongshan Bay Cruise
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® FRWIE2025KEMURAIpHILZ VLS R ® RUIB2025FKEHURRITATUA MM EER
In-Situ pH Observation Results from the 2025 In-Situ TA Observation Results from the 2025
Autumn Cruise in Dongshan Bay Autumn Cruise in Dongshan Bay

This study, conducted by Jian Ma's research group at D-SMART, applied synchronous on-line observation technology for seawater pH and
total alkalinity (TA). The carbonate system is typically defined by four parameters: pH, partial pressure of CO2 (pCO2), dissolved inorganic
carbon (DIC), and TA, with the combination of pH and TA preferred due to lower error propagation. The research team developed a pH and TA
analyzer, deployed for underway measurements during the autumn cruise in Dongshan Bay, successfully capturing minor fluctuations of
approximately 0.07 pH units and a TA variation of 380 umol/kg. Meanwhile, fixed-site high-frequency online monitoring was conducted using
the coral tank system, revealing diurnal variation characteristics of carbonate parameters. Future work will address the construction require-
ments of the three-dimensional observation system at D-SMART to expand multi-scenario applications of online observation technologies.
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Diurnal Variation Plots of pH and pCOz2 in the Coral Tank System
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Diurnal Variation Plots of TA and DIC in the Coral Tank System
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Multi-trait Evaluation and Selection of Kuruma Shrimp, Penaeus japonicus

ZRFRHEESRAAKIBRLLKIHNIG ST
WREREFRE, FRRIT T WIS EE T AR ENF
ABRIFOERRNEE, BETXRERE, XBAER
WA ERSEEREENG AEEENAR, H
AEITHERGZEETFS (White Spot Syndrome
Virus, WSSV) . MifEzh. mIrmEEsEs N =iaS5 Mt
KT THARRAR, SIETEFITENREREARASE
IS R MR MR 75 A FF R X EFE S T/
F. BRIEHRNIES LBl EtREENHER
REXIFRR, MAMEEERET. BNEHHIL
BAXIF40K SNPEETH “BT51S" , ARAY
MERAFSAREE. BEEVNSSHEESR. £

© BAZEXMF

Penaeus japonicus

This study, conducted by Yong Mao's research group at D-SMART,
utilizing the facilities and experimental resources developed a
high-throughput behavioral phenotype monitoring platform and a heart

[ w e rate monitoring device for shrimp. Based on these two systems, the
ERREEEFSRETEEIR, research team adopted a combination of traditional evaluation methods
and high-throughput phenotypic monitoring techniques to investigate
traits of Penaeus japonicus, including resistance to White Spot Syndrome
Virus (WSSV), low salinity, nitrite toxicity, and high temperatures. A new
method for efficiently screening individuals with desirable traits based on
computer vision technology was established and applied in the shrimp
breeding process. To date, the team has successfully bred a new P
japonicus line with stable genetic inheritance of high-temperature
resistance, significantly improving heat tolerance. The team also
developed the P, japonicus 40K SNP gene chip "Lujiangxin I," providing an
important tool for assessing genetic relationships, analyzing genetic
structure and diversity, and conducting genomic selection of multiple
traits in P, japonicus.
® EIH1S
Lujiangxin I
ZIMB1EE] T ERIFEF W AR AR KA S R I BRI
The project is mainly supported by the Agriculture Research
System of China (Grant No. CARS-48).
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Software for Identifying Heart Rate Data of Shrimp
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Cross—interface Coupling and Regulation of Nitrogen
Cycling in the River—Estuary—Bay Continuum

ERBARNFELSERME 2026-2030 | MBRHFEA: MReeT
NSFC Key Program 2026-2030 | Pl: Nengwang Chen

MEREEKTN TSR MEEAKREER, LN TOEERA
HAK, SlEmSo K- dE2-BERE (DSPF) . BISEREN
WBTF=EDFIE, BIAFLMRNSEER, KIBRERST . ETE
BENESSOWHIERET ‘SRAAN-TOKXK-BS8E" REKKE,
EEE “REER” HENE, AMEBRERFCERHEITERX.

Focusing on nitrogen cycle imbalance at the land-sea interface under global change, this
project targets the lJiulong River Estuary continuum as a representative system. A
Dynamic Segmentation-Source-Process-Flux (DSPF) modeling framework will be
developed to advance understanding of estuarine differentiation and system regulation.
Using multi-dimensional nested observations, spatial heterogeneity across discontinu-
ous interfaces will be characterized. A parameter matrix of nonlinear environmental
responses will be established to link micro-scale mechanisms with macro-scale fluxes.
Graph neural networks and high-resolution data will support dynamic estuarine
segmentation to trace cascading pathways from multi-source inputs, through estuarine
transformation, to air-sea outputs. Scenario simulations integrating climate and manage-
ment options will reveal synergistic mechanisms for nitrogen reduction and carbon

mitigation, offering a new paradigm for integrated land-ocean governance.
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Research Technology Framework

@ Qingxian Lin

#igImE

Bt RKEXIRIRaE = TR ESEHNEESHERIP
Restoration and Protection of Southern Coastal Wetlands in the
Face of Large—scale Elimination of Spartina alterniflora in China

EREAFFESERIMAE 2026-2030 | IMEREA: KEIE

NSFC Key Program 2026-2030 | PI: Yihui Zhang

AIMEREFERSESE “INM—BERREESIET , FIXIRRMERIPIRE
FIRBRAMRAR R OETZER, RAEMNE, SERUEHLRMRERME
BAR, RNAREEXENRFUERYT S, 2TEMERKBN. EMSHEERERR
K&, SEBTRASELINMXELXET HEENEAMISRER, ABSERE
BETRIEIELSHNE, BUTEEEKEAMERAIMESESESHN, 58
MIZHESRA . PIPEEREE L TETT 2 TERIEEXERARR, NESRIBRIPSES
FEREAFTRBEMFIE,

This project focuses on the "mangrove-Spartina alterniflora ecotone" in the southern coastal wetlands of
China. It addresses the key technical bottlenecks and the essential scientific questions in ecology in the
protection and restoration of mangrove wetlands. Through a targeted comparative study and in combina-
tion with in-situ manipulated experiments and stable isotope technology, the project will conduct in-depth
research on the invasive characteristics and spread dynamics of Spartina alterniflora, native plant growth

\ Lresponse, biodiversity and their trophic relationships, aiming to reveal the mechanism of spread and

prediction of the second invasion trend of Spartina alterniflora in low-latitude mangrove areas, clarify the
distribution pattern of wetland plants under multiple environmental gradients, quantify and evaluate the
ecological effects of large-scale elimination of Spartina alterniflora and ecological restoration of native
species, and comprehensively improve the key technical system for native vegetation restoration from the
aspects of site eonditions, species selection, and restoration methods. The project will provide scientific

support for the protection and.restoration of coastal wetlands and other national major needs.
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Restoration and Protection of Southern Coastal
Wetlands in the Face of Large-scale Elimination of
Spartina alterniflora in China
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Response Processes and Effects of the Planktonic Ecosystem in the Taiwan

Strait to Extreme Cold and Warm Events
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Response and Resilience Mechanisms of Typical Blue Carbon Ecosystems to
Environmental Evolution in the Western Taiwan Strait

ERBABRFESRESEEIA 2026-2029 | mAREA: #IfR

NSFC Joint Fund Project 2026-2029 | PI: Liu Xin

AIMBHMAEBRXFESREENNIERNN, &
T ERIBABBEI+ S K7 N E R R R AR ER R 7T AL
R, B—LRE "R EEHNOUZINZFEMEFZEL
REETNN" X—XEMZFER, BZEFXHENTRE
SEFRESHT. AR “MERALIE—ESN—KH
T NAREL, EEMSTHREMEMLE, BT
MARMZZZHRAN, AR, B, BEREER
MEERAHE, NB= (SERTEE. RIRFFIE.
KEBZWER) | SENER (FRAE. FHEY. FiF
MPE ) MEFRRXNNA, EESERKFHITRREE
a. BOIEINESEETM. MEBRRNERENNDEE. £
A Z B R EMIRNIENHIRESNME, RRER
BRI CEE N BB F AR SRR =
TR, BREREEZI T HRinSESAT a5 E0k
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© MRPHEFRAREL

Aligned with the research guideline "Ecosystem Dynam-
ics and Effects in the Taiwan Strait Region," this project,
based on the long-term accumulation of field observa-
tion data over nearly four decades by the applicant's
team and the previous research results, further focuses
on the key scientific issue of "how extreme cold and
warm events affect the changes of plankton communi-
ties and their ecological effects", and establishes an
interdisciplinary team to carry out integrated research
on the ecosystem. Taking "response mechanism -
ecological effect - long term change" as the main
research line, based on integrated analysis of historical
data, the project team conducts targeted field multi-dis-
ciplinary cruise observations, and validates, assimilates
and fuses satellite remote sensing and numerical model
data. From multiple spatial-temporal perspectives
(climatological benchmark, extreme event processes,
long-term change trends), multiple biological levels
(bacteria, phytoplankton, zooplankton, etc.) and interdis-
ciplinary perspectives, it conducts systematic integra-
tion, case analysis and comprehensive evaluation at the
ecosystem level. The expected results will systematically
clarify the impacts of marine extreme cold and warm
events on the spatial and temporal changes of the
structure and function of plankton communities in the
Taiwan Strait from multiple perspectives such as
multi-scale dynamic processes, biogeochemical cycles
and the mechanisms of biological response and adapta-
tion. It will reveal the mechanisms of the evolution
process of the ecosystem in the Taiwan Strait and its
ecological effects caused by extreme cold and warm
events under the influence of global warming, and
provide a scientific basis for regional ecological

management and protection.

ExRBAHFESXEEIHARREESERIAE 2026-2029 | MBREA: FHR
NSFC Joint Fund for Regional Innovation and Development Key Program 2026-2029 | PI: Yangfan Li

AIMEHYMEBKRAR, BISOHHE
RE SR BIUSLIRMMHAN, HRS
AR T ERIENNRLIER SR EIZT
2, B ‘LR’ REHRESE
SEFHMEXRER, HEMERERERES
BERRE, REETERBRRENIIMMER
. HrEEelMixasadEEiesSsn
PRERIINRA, NBFHFESRIPSTY
FERRREMHEIE,

To provide a scientific reference for the sustainable development of coastal
zones along west coast of Taiwan Strait, this project integrates high-resolu-
tion remote sensing fusion techniques to accurately identify degradation
patterns of blue carbon plant communities in nitrogen-enriched areas.
Through in-situ measurement and simulations, this project further examines
the multi-interface processes of carbon and nitrogen transport under
identified degradation scenarios, revealing nitrogen-driven carbon regulation
mechanisms and their interactions with ecosystem resilience. Based on
carbon-nitrogen coupling effects, a vegetation evolution model for blue
carbon continuums will be developed to explore resilience enhancement

strategies for carbon sequestration and nitrogen reduction.
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The Research Direction of the Group: Marine
Metabolism and Element Cycles
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Marine Metabolism and Element Cycles

ERBARFEESOIHAFTEHARE 2025-2029 | SEAHM (%)
NSFC Innovation Research Group Project 2025-2029 | PI: Dalin Shi et al.
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The group brings together expertise in marine ecophysiology, microbial
oceanography, and marine biogeochemistry, united by a shared research
interest in marine metabolism and element cycles. Through collaboration,
group members have made important advancements in understanding
marine microbial carbon and nitrogen metabolism, phytoplankton carbon,
nitrogen, and energy metabolism, and the biogeochemical cycling of trace
elements in the ocean. Looking ahead, the group aims to deepen collabora-
tions to unveil spatiotemporal patterns and regulatory mechanisms of marine
plankton metabolism, reveal its coupling relationships and mechanisms with
element cycling, and evaluate and predict its responses and feedbacks to
global change. The ultimate goal is to achieve breakthroughs and establish
international prominence in the field of marine plankton metabolism and
elemental cycles.

Broadband Impedance Matching Inspired by Dolphin Biosonar

EREANFESERMEX)SESZMME 2025-2029 | MBREFEA: KF (%)
NSFC International (Regional) Cooperation and Exchange Programs 2025-2029 | PI: Yu Zhang et al.
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Sonar systems are widely used in ocean research, resource exploration, and
underwater operations. However, conventional solid-state acoustic devices face
broadband transmission limitations due to quarter-wavelength or odd-multi-
ple-thickness impedance matching layers. Dolphins' evolved biological sonar uses
soft tissues for efficient water impedance matching and broadband transmission,
offering key insights for underwater acoustic material design. This project uncovers
broadband acoustic impedance matching mechanisms in dolphin sonar tissues.
Using biomimetic principles, hydrogels and silicone rubbers will be tailored in
microstructure and filler ratio to develop flexible materials with tunable acoustic
impedance. We will investigate acoustic parameter theory and microstructure-im-
pedance relationships to clarify sound propagation impact. A bioinspired imped-
ance matcher will validate broadband transmission, enhancing sonar detection for
deep-sea aquaculture platforms. This research provides innovative strategies to
enhance sonar broadband transmission, with scientific and application value for

underwater acoustic sensing and marine materials.
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Novel Sequential Modeling Framework Improves Phytoplankton Biomass
Predictions in Response to Multiple Environmental Stressors

ERFIHEREEIES EIFAMENSER LS, SEELUERIUUZFENENE, DELUISTRESEREEHER
B, A, ZWFROIFIEL “REBE FBR, WERTREEMS DI, [ XIIMHREMA THENEIPGAIRF
EIRIESR, ENERR T IFLMEAIHEENRITFIER, EERATEXNEFNE T FRENENENINNEES, THISE
TXREMEMRLIEEINRFIIR . ETEEBRKENNER, ZARE—SIHET R, RUMEEFRUSARRE
BRSINERELTNN, EREMSIRECRXBFSEZFENEMERNRTIE, BSEMEENSH—LHAXMRAE
£, HEZT, FRMIMRE (GAM) ARUIBS TERZSMEREESHN, MPCARARTBIFET IR
BRFHEHIFLMERE, MNERENRETE (WE) . ZARDSFESIRRTUNRHE T HORARE, BAIA
RERENE R FTBSBREF DN TR FKIE.

Understanding the impacts of multiple environmental stressors on phytoplankton biomass is crucial for predicting marine ecosystem
responses under global climate change. This study employed a sequential modeling framework integrating Principal Component Analysis
(PCA), Generalized Additive Models (GAM), and Atrtificial Neural Networks (ANNSs) to improve predictions of phytoplankton chlorophyll a
concentrations in the Taiwan Strait. Analyzing a decadal dataset, we found that a 2°C rise in sea surface temperature and a 0.2 pH decline will
each lead to an 11.3% reduction in chlorophyll a biomass, whereas nitrogen enrichment is expected to increase it by only 2.8%. The combined

effects of these stressors will result in an

18.3% reduction, with the most significant

SRAREMNRERERA, EERREMAREE

Model B cam B3 PCA-GAM-ANN

fropes

declines occurring in high-chlorophyll

areas during algal blooms. Compared to
simpler models, our approach improved

accuracy by reducing overestimation
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Fig. Sequential Modeling Framework and Comparison of PGA and GAM
———— Predictions Under Future Scenarios.

VL ETAET20254:8 H % % T Limnology and Oceanography Letters$ii T, 202225 1# - A= & 2= %
2019 1+ A= gz =L AR —1E%, M RISEI Bz @iES .

Reference:

Tong, Z., Guo, J., Liu, Y., Lin, L., Chen, J., Liu, X., Huang, B., Laws, E.A. and Xiao, W. Novel sequential modeling
framework improves phytoplankton biomass predictions in response to multiple environmental stressors. Limnology and
Oceanography Letters 2025. doi: 10.1002/1012.70031
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Reduced Primary Productivity and Notable Resilience of Phytoplankton Community in the
Coastal Water of Southern China Under a Marine Heatwave

EFERIR (MHW ) AR SREMIFENERBINS R EthXEW = ERRIRERIEN .. DAEFRIOR
i ERDREF SRR, I HMEHFEENIRENFMERELNZN, FNERNAFRUAEEFNN S0, FRETF
REBRRLE, RRTEFHRE (MHW) XIDREFD . FiEEEEak XEMERISREN, NS TRekE
FRUW TN FEEES RN EE,

HRERERE, MHW (EERAZKEFS3TC ) BERTIZFHFENEIEENE, RKEIDREFNDTETSA 56%.
PAM, MiRE, EEFHEMEIEURRIE EERESRERI. REMHWEETERNFE, BT REEMSESE
NEEXT EEE, BEZFHFEVINEREFRMEEENERIREN, FEEMHWERSREZREEFERES. 1=,
MHWIBEKSS, FrEMEERNERSHINT, EMEMNREFHEITRE, TEMEERERINHBENRES .
PAM, MHWHEBERDRAEF DVEE, UREMETERITIE, JESRREFEFERERW. I, FirElass
EUREE, EOERIRRENE, JRSENIGERMNNHETE.

Increasing frequency, intensity and duration of marine heatwaves (MHWs) are supposed to affect coastal bio logical production in different
regions to different extents. To understand how MHWs impact coastal primary productivity and community succession of phytoplankton and
assess the changes in resilience of phytoplankton communities, we conducted a mesoscale enclosure experiment simulating a MHW in the
coastal water of southern China. After 8 days of the MHW (+3°C) treatment, community biomass was significantly lower than the control's, and
primary productivity per volume of water was reduced by about 56%. Nevertheless, the phytoplankton community retrieved its biomass and
primary productivity after the temperature was subse quently reset to that of the control. Although the MHW treatment decreased the
abundance of diatom and increased the percentages of Synechococcus and Prasinophytes, the main phytoplankton functional types showed

positive resilience that allowed the recovery of the phytoplankton
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Reference: RERERSE

Zhang YK, Gao G, Xue HJ, and Gao KS*. 2025. Reduced primary productivity ) ) ) - h .
and notable resilience of phytoplankton community in the coastal water of Changes in Daytime Primany|Productivity (A andiTexar el e

southern China under a marine heatwave. Environmental Research 264: Phytoplankton Assemblages (B) in the Control and Heatwave Groups on
120286. doi: 10.1016/j.envres.2024.120286 Days 0, 9 (End of HW Treatment) and 17 (End of the Experiment).
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Seasonal Variation of Microbial Community and Diversity
in the Taiwan Strait Sediments

BEEBRNARENINEEABEUEEESNZ=THT L, BE8FHE
MESEZHFRARNEDTIEFEHINEN 3B, BIZ16SrRNAE
R BN, HEHR AR ERPHMENEEZNN =S EE
., HRERBRTIHEYZSHEEFERIBEET R, E11KFEL,
THEI]. MEBREARE ISR JSHESA, mEEK¥EL, Candidatus
Nitrosopumilus, Woeseia, and Subgroup 108AFEN. $HHRE . ELEMK
ARFEEDEMHEMEEENTERER, M2, BRERNNESE
MEEIE T ENMAEMERFN S . R OMEMERA, BiEDesulfobulbus,
Subgroup 10, Unidentified Latescibacterota, and Sumerlaea, TEETEEEL,
MFNNEEFE TR AIE T EEER ., I EYFh, @Alidiomarina  sanyensis,
Spirulina platensis, Croceimarina litoralis and Sulfuriflexus mobilis, {EAZETS
HIERYT ., BERIEXZUTSEEYNERTSRE, BETa/0k. B,
KREEFIIURMTESELE, REENZ=TEN. =TI OMEDEHATIR
SHEYHEE AU EE S BIRESESREININEEER.

Human activities and ocean currents in the Taiwan Strait exhibit significant
seasonal variation, yet the response of marine microbes to ocean changes
under anthropogenic and climatic stress remains unclear. Using
16SrRN A gene amplicon sequencing, we investigated the spatiotempo-
ral dynamics and functional variations of microbial communities in
sediment samples. Our findings revealed distinct seasonal patterns in
microbial diversity and composition. Proteobacteria, Desulfobacterota,
and Crenarchaeota dominated at the phylum level, while Candidatus
Nitrosopumilus, Woeseia, and Subgroup 10 were prevalent at the genus
level. Iron concentrations, heavy metals and C/N ratio were primary

factors influencing microbial communities during specific seasons,

whereas sulfur content, temperature fluctuations, and heavy metals

shaped the entire microbial structure and diversity. Core microbial groups, including
Desulfobuibus, Subgroup 10, Unidentified Latescibacterota, and Sumerfaea, played-essential
roles in regulating community structure and functional transitions. Marker species, such as
Aliidiomarina sanyensis, Spirulina platensis, Croceimarina litoralis' and Sulfuriflexus’mobilis,
acted as seasonal indicators. Bacteria exhibited survival strategy, akin’to higher organisms,
encompassing process of synthesis, growth, dormancy, and disease resistance throughout
the seasonal cycle. Core microbial groups and marker species in specific 'seasons can serve
as indicators for monitoring and assessing the health of‘the Taiwan Strait ecosystem.

L ETAET-20254E3 H & % T-Environmental ~ ResearchifiTi],
2021 WA AR e B VB AEE, BkBHE AEIIES.

Reference:
Li Jialong, Lu Yonglong*, Chen Xueting, Wang Lianghui, Cao Zhiwei, Lei
Haojie, Zhang Zhenjun, Wang Pei, Sun Bin. Seasonal variation of microbial
community and diversity in the Taiwan Strait sediments. Environmental
Research 2025, 268: 1-11. doi: 10.1016/j.envres.2025.120809
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Cryptophyte Diversity and Assembly Mechanisms Reveal Ecological Discontinuities in a
River—Estuary—Coast Continuum
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Reference:

Wang Changyun, Yao Liu, Zhuyin Tong, Shujie Cai, Yichong Wang, Nengwang
Chen, Bangqin Huang, Wupeng Xiao*, Cryptophyte diversity and assembly | =
~ mechanisms reveal ecological discontinuities in a river-estuary-coast continuum.
- Ecological Indicators 2025, 171: 113114. doi:10.1016/j.ecolind.2025.113114

Cryptophytes, a group of microalgae, play crucial roles in aquatic ecosystems but have been
relatively understudied, particularly in terms of their diversity and community assembly along
environmental gradients. This study investigated the diversity patterns and assembly mechanisms
of cryptophyte communities across a river-estuary-coast continuum in southeast China. Contrary to
Remane's Artenminimum hypothesis, which predicts a minimum in species diversity at
intermediate salinities, we observed a peak in cryptophyte richness within the estuarine zone. This
finding suggests that cryptophytes may follow different ecological rules compared to
macrozoobenthos, perhaps because of the complex habitat heterogeneity and the dynamic mixing
of freshwater and marine species in estuaries. Our analyses also revealed significant ecological
discontinuities along the continuum, particularly at the estuarine interface, where deterministic
processes, such as salinity-driven selection, become more influential in community assembly
across habitat boundaries. Co-occurrence network analyses further highlighted the estuary as a
hotspot of biological interactions, characterized by a complex network structure that supports high
species richness. These results underscore the importance of considering ecological discontinuities
and habitat-specific processes in the management and conservation of connected aquatic
ecosystems, particularly in transitional environments like estuaries that are subject to rapid

environmental changes.

Cryptophyte diversity and assembly mechanisms in a river-estuary-coast continuum
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Fig. Conceptual diagram of cryptophyte diversity and assembly mechanisms
in the river-estuary-coast continuum
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Estimating Phytoplankton Primary Production by Coupling Pulse
Amplitude Modulation and Incubation Methods

IR RE T N RREES RS OIE, ERNERD ESERIRAE IO, B35
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The relationship between pulse amplitude modulation-derived primary production and oxygen
release rates (a) and carbon fixation rates (b)

Phytoplankton primary productivity is a core indicator of aquatic ecosystems. Traditional measurement
methods and remote sensing techniques have limitations in complex estuarine and bay waters. This study
established a new method for estimating primary productivity. based on rapid light curves derived from
pulse amplitude modulation (PAM)-fluorometry, by incorporating diel variations in-chlorophyll and the
variable photosynthetic quotient estimated from salinity, thereby improving the reliability and accuracy of
estimations. Using this method, we revealed the spatiotemporal distribution characteristics and seasonal
variation patterns of phytoplankton primary productivity in two typical estuary-bay systems. The proposed
method enhances spatiotemporal resolution and applicability, providing support for the evaluation,

protection of small-scale aquatic ecosystems and relevant carbon cycle research. ey

L ETAEF20254E2 H K % T -Limnology and Oceanography: Methods3fiT], 202325t +-H: F X
MOAE Ve, BRI BCR I RR 2 BT e 2 AR A 3 Rl AR .

Reference:

Yichong Wang, Wupeng Xiao*, Chengwen Xue, Yaqin Zhang, Chao Xu, Weinan Li, and Mingwang
Xiang, Yang Chun; Chen Jixin*; Huang Bangqin. 2025. Estimating phytoplankton primary production
by coupling pulse amplitude modulation and incubation methods. Limnology and Oceanography:
Methods 2025, 23(4): 293-308. doi: 10.1002/1om3.10678
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Methane Emission Intensifies the Warming Effect of Carbon Dioxide Efflux from a
Subtropical Coastal Macroalgae Aquaculture Ecosystem

South-north distance (m)

250 350

West-east distance (m)
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The Eddy Covariance Flux Tower (Red Star) Was Deployed over the Macroalgae
Aquaculture Area Overlaid by the Flux Footprint Climatology (a) in a Subtropical
Enclosed Bay in Southeast China (b). The Tower Was Fixed to a Large Fish Raft to
Reduce Potential Swaying Issue (c).

q’ Pl ETAETF20254E12 H & FK T -Limnology and OceanographyIfif),
2025 A H A 58— A5, RIBHREI B IRES .

Reference:

Yueting Deng, Xianghui Guo, Dengjin Hu, Hui Luo, Yougan Chen, Xudong Zhu*.
Methane emission intensifies the warming effect of carbon dioxide efflux from a
subtropical coastal macroalgae aquaculture ecosystem. Limnology and Oceanography
2025, 71: €70293. doi: 10.1002/In0.70293
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Macroalgae aquaculture ecosystems have been increas-
ingly recognized as coastal biogeochemical hotspots of
air-sea net ecosystem carbon dioxide (CO2) exchange;
however, their roles in regulating the temporal variability
of net ecosystem methane (CH4) exchange (NME)
receive little attention mainly due to very limited data
availability. Here, we applied the eddy covariance (EC)
technique to acquire 1-yr (June 2023 to May 2024) NME
measurements, over a subtropical macroalgae aquacul-
ture ecosystem in southeast China, to examine the
temporal variability of NME across time scales and its
contribution to net radiative forcing. The results indicated
that (a) this ecosystem acted as a CHa4 source in most
months with the summer accounting for about two-thirds
of annual NME of 040 g C m? yr'; (b) the inclusion of
annual NME increased the sustained-flux global warming
potentials (SGWPs) by 11.0% from 219.3 (CO2 only) to
243.4 g CO2-eq. m2 yr' for a 100-yr time horizon; (c) NME
and its radiative contribution varied across seasons,
farming periods, and growth stages, with the temporal
fluctuations mainly controlled by temperature and tidal
activities; (d) bimodal varying patterns across tidal levels
were identified with larger fluxes occurring when tidal
level changed most rapidly. This is the first EC study to
confirm that CH4 emission intensifies the warming effect
of CO: efflux from macroalgae aquaculture ecosystems.
The observed strong temporal variability of CH4 and CO2
fluxes and their asynchrony highlight the importance of
high-frequency and continuous flux measurements in
accurately assessing their net radiative forcing at both

short- and long-term scales.
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Global Mangrove Growth Variability Driven by Climatic Oscillation—Induced

Sea-Level Fluctuations
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The impact of Climatic oscillations like the El Nifilo-Southern
Oscillation (ENSO) on mangrove growth at the global scale
remains uncertain. Here, we used satellite observations
across 20 years to show that more than 50% of global
mangrove areas experience significant variations during
ENSO events, exhibiting a seesaw-like pattern across the
Pacific Basin where mangrove leaf area decreases in the
western Pacific but increases in the eastern Pacific during El
Nifio, with the reverse occurring during La Nifa. The Indian
Ocean Dipole affects mangroves across the Indian Ocean
similarly but with a lower magnitude relative to ENSO.

KSFEMB T ARHFBKBERIERE
Increasing Atmospheric Dryness Exacer—
bates Mangrove Carbon-Water Decoupling

IMMEMEREEETEMET, thatEgHKEN
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Mangroves maintain high productivity due to conservative water use,
even under physiological drought stress. However, the temporal
variability of this unique. carbon-water relation across time scales
remains less explored. Here, seven-year eddy covariance measure-

ments were used to examine ecosystem-level gross primary produc-
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mangrove WUE followed a U-shaped seasonal pattern (i.e., lower in
summer) over years, while its diurnal pattern changed from a
U-shaped one (i.e,, lower at noon) in winter to a L-shaped one (i.e,

low and stable in afternoon) in summer. Asynchronous GPP and T

typical diurnal cycles of daytime gross primary productivity (GPP),
transpiration (T), and vapor pressure deficit (VPD) (b: low daytime-mean
VPD and c: high daytime-mean VPD).
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Three Climate Oscillation Events.
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Reference: !
Zhen Zhang*, Xiang Zhong Luo, Daniel A. Friess, Yangfan Li*. Global mangrove i
growth variability driven by climatic oscillation-induced sea-level fluctuations.
Nature Geoscience 2025, 18: 488-494. doi: 10.1038/s41561-025-01701-8
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pling, with their diurnal hysteresis being highly sensitive to VPD. This
study also proposes a validated diurnal hysteresis formulation of
mangrove carbon-water relation, which' helps to project mangrove
carbon and water fluxes in future warmer and drier climate.
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Xiangxue Wang, Yueting Deng, Yanjie Liu, Nengwang Chen, Yougan
Chen, Hui Luo, Lulu Song*, Xu Wang, Xudong Zhu*. Increasing
atmospheric dryness exacerbates mangrove carbon-water decoupling.
New Phytologist 2025, 249(1): 169-180. doi: 10.1111/nph.70693
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Microbial Succession Dynamics Drive Mesh—Structured Microfibers Transformation

in Estuarine Wetlands: Metagenomic and Metabolomic Evidence of Oxidative Stress
Adaptation
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Mesh-structured microfibers (MS-MFs),
with high surface area and strong ecolog-
ical penetrability, are an emerging source
of microplastic pollution in coastal
wetlands. However, the coupled process-
es linking physicochemical aging of these
microfibers with microbial succession
and metabolic adaptation in wetland
environments remain poorly understood.
Here, an in situ exposure experiment was
conducted in a mangrove-dominated
estuarine wetland, integrating material
characterization with metagenomic and
metabolomic analyses to elucidate the
environmental transformation of MS-MFs.
The results revealed pronounced surface
oxidation, reduced crystallinity, and
iron-induced Fenton-like reactions that
collectively accelerated polypropylene
chain scission. Microbial communities
exhibited clear successional dynamics,
shifting from early hydrocarbon-degrad-
ing pioneers to taxa tolerant of oxidative
stress and metal-enriched conditions,
accompanied by functional enrichment in
biofilm formation and redox-related
metabolisms. Metabolomic profiling
further indicated lipid remodeling, includ-
ing upregulation of arachidonic acid and
suppression of sphingolipid pathways,
reflecting microbial adaptation to an
oxidative microenvironment. These
findings demonstrate a self-reinforcing
feedback loop between abiotic oxidation
and microbial activity that governs
microfiber transformation in wetlands,
providing new mechanistic insights into
the environmental fate of microplastics and
informing microbiome-driven remediation

strategies in coastal ecosystems.
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Spatiotemporal Dynamics of Microbial Communities
Revealed by Metagenomic Profiling.
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Yiming Lei, Lujian Lin, Yue Ke, Xiaoting Zhang, Hanyi Li, Guanglong Zhang, Jingchun Liu, Haoliang
Lu, Chongling Yan, Hualong Hong*. Microbial succession dynamics drive mesh-structured microfibers
transformation in estuarine wetlands: Metagenomic and metabolomic evidence of oxidative stress
adaptation. Chemical Engineering Journal 2025, 522: 167746. doi: 10.1016/j.cej.2025.167746
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Salinity and Inundation Drivers Shift Microbial Necromass Carbon Distribution Patterns in

Estuarine Mangrove Wetlands

THMEANEBNRRESRES, HIERKIREEX
EHRFEEREE ., AHRERLEILAE LR
(MNC) RFIRENHIRFF, MNCRLZESHIHK (SOC) FA
EfFRIRERER, AT, BFELFSENBEETSEKET
ERERAAIZIMMNCHID R SRR, HElEAERE. Eit,
BREIAMSIKENNE], MW TEMTESERTUE R TERESR
FRIERINEER FIEBURIPREEEBBIHZE .
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ISR AEEX SHESEREARK, FITEMNCIISOC
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EkE, BEMESKPBEINEIHMENENE. 5IRKEIHE
BN R LRI MR (AR RAD BT, BSpHAIE
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R TR AENFLARIIBN R, 2RRELIREK
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Example of MNC Accumulation Effects in Coastal Mangrove Wetlands.

g PLETAET20254R6 A R KT GeodermalfiTil, 2023%%fit: Az
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Linke Zheng, Manlin Su, Xiaoting Zhang, Lei Wang, Hualong Hong, Qian Zhang,
Lijuan Zhong*, Haoliang Lu*. Salinity and inundation drivers shift microbial

necromass carbon distribution patterns in estuarine mangrove wetlands. Geoderma
2025, 460: 117413. doi: 10.1016/j. geoderma.2025.117413
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(PLS-PM)
Partial Least Squares Path Modeling (PLS-PM) for the Effects
of Inundation Period and Soil Properties on MNC (Goodness of
Fit = 0.71).

Microbial necromass carbon (MNC) plays an important role in
the long-term preservation of soil organic carbon (SOC) in
coastal wetlands. However, the impact of increased salinity
and inundation due to sea-level rise on MNC remains unclear.
Here, we established a gradient experiment with three salinity
levels (7.4 %o, 15.6 %o, 21.2 %0) and four inundation periods (5
h/d, 7 h/d, 11 h/d, 13 h/d) across six mangrove sampling sites
to investigate vertical distribution patterns of MNC and the
environmental factors influencing its dynamics. Depth-re-
solved analyses revealed distinct MNC distribution patterns,
and the topsoil (0-20 cm) exhibited considerably higher MNC
concentrations (4.6-8.2 mg g™') than the subsoil (3.0-5.4 mg g-
1, 40-50 cm), whereas the proportional contribution of MNC to
SOC showed opposite trends (topsoil: 22.2 %-281 %,; subsoil:
24.3 %-36.5 %). This inverse relationship suggests differential
preservation mechanisms across soil depths. Different salinity
and inundation periods induced pronounced responses. Under
high salinity condition (212 %), MNC concentrations
decreased by 30.2 % relative to those under low salinity
conditions (7.4 %o), and MNC/SOC showed a 13.6 % reduction.
Prolonged inundation (13 h/d) further worsened these effects,
leading to a 28.6 % decline in MNC relative to intermittent
inundation (5 h/d). In addition, fungal necromass carbon (FNC)
is the main component of MNC in coastal estuary mangrove
wetlands. Redundancy analyses revealed that SOC, total
nitrogen (TN), soil water content (SWC) and clay had a
substantial impact on MNC. Elevated salinity and inundation
period were identified as the main factors hindering MNC
accumulation in mangrove sediments. Our research demon-
strates that MNC is a crucial component of the soil carbon pool
in mangroves, contributing 271 % of SOC. However, high
salinity and prolonged inundation severely disrupt this carbon
sequestration process, thereby suppressing MNC production
by nearly 30 %. Additionally, sea-level rise and saltwater
intrusion lead to the decomposition of recalcitrant carbon
components and the loss of existing carbon pools.
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Coastal Restoration May Not Necessar

China

2022.10.04

ily Enhance Blue Carbon Sink

BEEFMERAXAMEBBELANAEE (a) URENEREKRERGLRE (2022F108KFHR ) H=IEFE BT AN

AiEtEE (b: BRiAal; cfid. BRigs)

The location of flux towers shown with (a) an aerial photo and three successive orthophotos, mosaiced from unmanned aerial
vehicle photos collected at low tide, (b) before and (c, d) during the first intensive removal of S. a/terniflora occurring in late

October of 2022.
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Large-scale restorations involve replacing Spartina alterniffora with mangroves, yet the full effects of such saltmarsh-mudflat-mangrove

land-use change on the blue carbon sink are largely unknown. This study reveals that such restoration efforts through excavation and burial of

S. alterniflora inadvertently cause pulse methane emission and a significant cli

mate debt, potentially taking over three decades to offset. These

findings highlight the potential risk of methane emission from coastal restoration in neutralizing blue carbon sink.
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~ blue carbon sink. Geophysical Research Letters 2025, 52(11): €2025GL114614.
doi: 10.1029/2025GL114614
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Quantifying the Origins of Labile Estuarine Particulate Organic Matter of Varying Reactivity
Using a Fatty Acid Isotope Model Based on a Genetic Algorithm

7ol 1 55 58 [ 1 /3 46005 4B T 212 I Bk B AL i
(POC) , Bh¥25%-50%Be4E £ Z1E i inY)
F, ERBHOWBIEBRERBRBEKSHE
o XMEEMEREFETOENKNIIEIER
BRSEHIWERE. A, BXHREIGFAA

N AT AT,
(e W e e

As a major link between oceanic and terrestrial carbon reservoirs,
estuarine particulate organic matter (POM) exhibits highly dynamic
molecular and isotope compositions due to intensive mixing and
selective decomposition of compounds with a wide range of reactivity. It
is thus challenging to quantitatively predict the geochemical fate of
estuarine POM, particularly more labile compounds. In this study, we
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A Machine Learning Framework for Modeling and Upscaling Mangrove Carbon Productivity

(ML-MCP)
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the Pearl River Estuary and the Zhangjiang Estuary. Three major
short-chain fatty acids, 14:0, 16:0, and 18:0 show progressive but varied
increases in 813C values along the estuaries as a response to the
dissolved inorganic carbon §13C gradient. Accordingly, a lability model
using genetic algorithm parameter optimization was established based
on the isotope mass balance of individual fatty acids, which quantified
POM from three origins with distinctive molecular composition and
isotopic values: locally produced phytoplankton, decomposed phyto-
plankton, and terrestrial materials. A dominant contribution of
phytoplankton and its decomposed products ranging from 63 % to 99 %

was found higher in regions with more phytoplankton biomass. Relative-

@ POM with high 5C values .
< Mixing of decomposed phytoplankton Pearl River Estuary
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Global warming has intensified the pursuit of carbon
neutrality, drawing increased attention to mangroves
for their critical role in carbon sequestration and CO,
uptake. Various models have been developed to

light-limited photosynthetic rate (PI) as the most
critical factor influencing GPP, while the soil salinity
index (SI) also played a significant role when data

Remote sensing Data: \

B, it

Schematic Representation of Mangrove Carbon Fluxes, Including Sequestration, Stock, and
Outwelling into Adjacent Coastal Waters via Tidal Exchanges. The Figure Also lllustrates the
Methodology of Observation and Modeling, as Well as Common Data Used in the Analysis.

(b) {}{5: - °

Abbreviations: EC, Eddy Covariance; GPP, Gross Primary Production; NPP, Net Primary

O & was aggregated. Additionally, temperature index (TI) Production; Rs, Canopy Respiration; DIC, Dissolved Inorganic Carbon; DOC, Dissolved
@ . o {:2 ® *;0 = * emerged as the second most important factor Organic Carbon; POC, Particulate Organic Carbon; SGD, Submarine Groundwater
HJ?JF1’E?2025£F9F] RFKT Geochimica et Local FA — * affecting GPP at the SKR-US and ZJ-CN sites. These Disejaige,
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@ Locally produced phytoplankton Zhangjiang Estuary great potential for predicting GPP, the unique

Lifang Wang, Wei-lei Wang, Jie Liu, Junhui Chen, Jiaheng
Shen, Tiantian Tang*. Quantifying the origins of labile
estuarine particulate organic matter of varying reactivity
using a fatty acid isotope model based on a genetic
algorithm. Geochimica et Cosmochimica Acta 2025, 410:

73-84. doi:10.1016/j.gca.2025.09.030
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challenges of mangrove ecosystems call for
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REE enhanced data collection, speC|aI|zed mOdelmg Karam Alsafadi*, Amit Kumar Srivastava, Krishnagopal Halder, Feifei Wang, Shengchang

Yang, Wenzhi Cao*, A machine learning framework for modeling and upscaling mangrove
carbon productivity (ML-MCP). Agricultural and Forest Meteorology 2025, 375: 110821.
doi: 10.1016/j.agrformet.2025.110821

Schematic Diagram of the Source and Lability of POM in Pearl River echnighcamot SR st £ R GG SBY

Estuary (a) and Zhangjiang Estuary (b) as Implicated by Fatty Acid
Lability Model. performance in these vital coastal environments.

mangrove-specific processes to improve model
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From Native Habitats to Invasion Frontiers:
Understanding Spatial Niches of Invasive
Plants Through Functional Traits

Functional traits that affect plant performance and adaptation
strategies are critical for shaping the distribution of invasive plants
under global change. However, quantitative assessments of
functional traits on spatial niche predictions are still lacking. In this
study, we aimed to understand how functional traits alter the
distribution of invasive plants across native and introduced ranges.
We developed a new integrated framework using structural
equations and ecological niche models to determine the causal
relationships among plant functional traits in the field, presence
distribution data, and environmental variables. This framework was
used to predict the latitudinal distribution and spatial dynamics of
Spartina alterniflora Loisel across its native (USA) and introduced
(China) ranges. We found that functional traits were variable and
remarkably altered the distribution of S. alterniffora, especially in
mid- and low-latitudes of China. Furthermore, leaf, vegetative, and
sexual reproductive traits had different effects on the distribution of
S. alterniflora, with approximately —2% to 15% and 10% to 40% of the
distribution areas influenced by functional traits in the native and
introduced ranges, respectively. Notably, sexual reproductive traits
affected plant distribution more than leaf and vegetative traits.
Additionally, hump-shaped relationships were observed between
habitat suitability and most of the functional traits, thus demonstrat-
ing that moderately suitable areas had better plant performance.
These findings suggest that plant functional traits influence the
prediction of species distribution and thus need to be accounted for
when performing niche modelling of invasive species. Furthermore,
we suggest that global change may threaten the habitat in the native
range but will improve the spatial niche of species in the introduced
range. This study highlights the focus areas for conservation and
prevention efforts.

§ VL ETAET 202544 A % 3 F-Journal of Biogeography3fT],
20232 it AP A 5 — AR, MSCCH A BIMER
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Ping He, Renping Jiang, Wenwen Liu*, Jingke Ye, Guanxiong Huang, Hao Wu,
Yihui Zhang. From Native Habitats to Invasion Frontiers: Understanding
Spatial Niches of Invasive Plants Through Functional Traits. Journal of
Biogeography 2025, 52(7): e15145. doi: 10.1111/jbi.15145
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Distribution areas and change dynamics in the native and introduced
ranges for S. alternifiora. (A, B) Distribution area in native and introduced
ranges under different modelling conditions. (C, D) Proportion of constructed
distribution areas in native and introduced ranges when compared with that
in modelling involving only environmental variables.
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Stable Allometry Between Invasive and Native Populations of a Global Invasive Plant
Revealed by Allometric Relationships Comparison Among Multiple Traits
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The allometric relationships among plant traits designate the
morphological developmental trajectories and resource allocation
strategies of plants. Invasive plants can develop more competitive
traits due to enemy release, occupying a wide range of latitudes, but
it remains unclear whether these traits still follow the similar
allometric trajectories and how allometry responds to environmen-
tal changes and contributes to invasion. Here we conducted field
sampling of multiple traits to examine variations in the allometry of
the salt marsh grass Spartina alterniflora across latitudes in the
invasive (20-41° N) and native (27-43° N) ranges. We found that the
invasive and native populations maintained similar allometric
relationships among multiple traits. Furthermore, allometric
relationships exhibited substantial latitudinal fluctuation, and
neither significant latitudinal patterns nor differences of the patterns
between ranges were observed. Notably, geographical variation in
allometric relationships, particularly leaf development, were driven
by different environmental factors in the two ranges. The size-de-
pendance of leaf area was affected by tide range and salinity in the
invasive range, with greater tide range and higher salinity enhanc-
ing the relative increase in leaf area with respect to plant size. These
results indicate that stable plant allometry and its pre-adaptation
pattern across latitudes may facilitate invasion in novel environ-
ments.
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Stability or Variation of Allometric Relationship in Response to Environmental
Change and the Variation Patterns Across Geographic Gradients Within
Different Distribution Ranges. Slope of Allometric Relationship Is the Primary
Parameter of Interest in Studies.
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NEBHRFIRESERFMERBEEKERENSEREFRERKXR
Sampling Locations Across Latitudes in the Invasive and Native Ranges,
Along With Stable Allometric Relationships Among Multiple Traits of Spartina
alterniflora.
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Renping Jiang, Ping He, Jingyang Cheng, Hao Wu, Wenwen Liu*, Yihui
Zhang*. Stable allometry between invasive and native populations of a
global invasive plant revealed by allometric relationships comparison among

multiple traits.  Biological Invasions 2025, 27(8): 176. doi:
10.1007/s10530-025-03634-0
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Molecular Foundation Underlying the Formation of Highly Productive Isobilateral

Leaves in Mangroves
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Junjie Yin® Xiao Li*, Xiaoxuan Gu*, Saiqi Hao, Jingding Dai, Luzhen Chen*, Qingshun Q Li*. Molecular foundation underlying the
formation of highly productive isobilateral leaves in mangroves. Tree Physiology, 2025, 45: tpaf074. doi:10.1093/treephys/tpaf074
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BEHLpHER:SS: LN OE FBINE L SCrY SRR
An Autonomous pH Sensor for Real-Time High—Frequency Monitoring of Ocean
Acidification in Estuarine and Coastal Areas

Photosynthesis in mangroves contributes to one of the most carbon-rich ecosystems on Earth and
plays a significant role in mitigating global climate change. However, the mechanisms underlying

[REpHERIAZ B F R N SEEAN A TAIREIE . AARETFISFETHARAIUSEA-pHIERE, BEBIE
R, BES. FEMEE. BESFaFER. ESMEMEUSKERAINIGIE, uSEA-pHALIIIE T 7K kpH
AURGAEEML, FREB2300FEUE, MUOBFELSHHEpHNERMITERAT R,

the high productivity of mangroves remain largely unexplored. Through anatomical analyses, we
found that mangrove species with higher biomass production, such as Sonneratia apetala, exhibit
isobilateral leaves, which enhance light harvesting and reduce light inhibition, resulting in higher

photosynthetic yields. Ranscriptomic and genomic analyses revealed the molecular processes - < : ) . o )
. . o y ) ; In situ pH sensing is crucial for real-time ocean acidification monitoring and carbon cycle research. This study developed the
underlying the formation of isobilateral leaves. We found that auxin is rapidly synthesized and works

) o . . ) L I SEA-pH sensor based on ISFET, featuri id , high ision, ting high-f ling, and multi-platf

in coordination with gibberellin and brassinosteroid in the isobilateral leaves of S. apetala. Interest- y B ‘s“ & [ et respor?se. '9 pl’(.-:‘CIS.IOH supporting mgh-irequency sampling, and multi-piatiorm
) , . : . i ’ compatibility. Through high-frequency underway monitoring and in situ deployments, uSEA-pH successfully detected subtle pH
ingly, we identified a group of genes related to adaxial-abaxial leaf polarity in S. apetale, with upregu- o ? b ) . ) .
. , . i . . ) variations, generating over 2.3 million field measurements. This study presents a viable, robust, and high-resolution approach for
lated genes associated with chlorophyll synthesis, adaxial cell identity and erect leaf growth, while

” . . . . continuous pH monitoring in estuarine and coastal areas.
genes related to the recognition of adaxial cell boundaries-possibly related to the lower palisade

tissues-were down regulated. Additionally, we identified amino acid substitutions and changes in
promoter sics-acting elements in /ndole-3-acetic acid carboxy/methyltransferase 1 (AMT1) in Somer-
atie species. These findings provide new insights into the formation of isobilateral leaves in

mangroves and their adaptation to intertidal high-light coastal conditions.
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Zheng, Shulu#; Yang, Fan#; Huang, Shikun; Li, Hangqgian; Chen, Zhaoying; Zhu,
Ming; Yao, Hongming; Li, Jianping; Ma, Jian*. An autonomous pH sensor for real-time
high-frequency monitoring of ocean acidification in estuarine and coastal areas.
Analytical Chemistry 2025, 97(49): 27113-27121. doi: 10.1021/acs.analchem.5¢c04323
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Figure. Working model of the isobilateral leaf formation in S. apetala.

Gene names in bold font (red) and regular font (blue) figure at up- and down-regulated
genes, respectively. GA, gibberellin; BR, brassinosteroid; IAA, auxin. Additionally, IAMT1 also
showed convergent amino acid substitution and specific promoter region changes.
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Baroclinic Instability—Induced Intensification of Phytoplankton Blooms at Submesoscales in

Eutrophic Frontal Regions
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Zhonghua Zhao, Lie-Yauw Oey, Zhaoyun Chen, Bangqin Huang,
Huijie Xue, Shuh-Ji Kao, Feng Cai*, and Yuwu Jiang*. Baroclinic
instability-induced intensification of phytoplankton blooms at
submesoscales in eutrophic frontal regions. Limnology and
Oceanography 2025, 70: 925-940. doi: 10.1002/Ino.12816
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Horizontal Distributions of Upper 10 m Averaged Chlorophyll-a Concentration (a,
d), Buoyancy Frequency (b, e), and Turbulent Diffusion Coefficient (c, f) on Day
42 in High-Resolution (Upper Panel) and Coarse-Resolution (Lower Panel) 3D
Simulations.

Off-coast phytoplankton blooms occur frequently in the frontal region
of the eutrophic Taiwan Strait during the northeasterly monsoon
relaxation period, as consistently revealed by extensive cruise and
satellite observations. Realistic model simulations have shown that
restratification by frontal baroclinic instability (BCI) plays a crucial role
in triggering blooms under nutrient-rich conditions. This study
deciphered the distinct contributions of submesoscale and mesoscale
BCls to bloom development using sensitivity tests of an idealized
model of the Taiwan Strait featuring an intense alongshore front with
ample nutrients. In three-dimensional fine simulations with both
submesoscale and mesoscale BCls present, blooms were triggered by
the cessation of a down front wind. Chlorophyll a was higher in
submesoscale front regions than in mesoscale regions, primarily
because of the higher upper-ocean stability resulting from more
effective restratification by submesoscale BCI. In three-dimensional
coarse simulations, mesoscale BCI led to relatively lower upper-ocean
stability and weaker blooms following wind relaxation, consistent with
those in mesoscale regions in corresponding three-dimensional fine
simulations. In two-dimensional simulations without submesoscale
and mesoscale BCls, blooms could not be triggered despite the
cessation of a down-front wind, primarily because of the absence of
significant near-surface restratification by BCls. Furthermore,
although symmetric instability was present in two dimensional fine
simulations, its contribution to blooms was limited because of its
minimal restratification effect. These results show that BCls play the
predominant role in triggering off-coast blooms in eutrophic coastal

front regions such as the Taiwan Strait.
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Impact of Pacific Decadal Oscillation on the Extremely Cold Event Frequency in the Taiwan
Strait
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The southern Taiwan Strait is inhabited by a large amount of coral reef, but experienced the largest sea surface temperature (SST) variability in
winter along the China coast. The strait often suffers extremely cold event with an increasing fre quency in the recent decades. The SST falls
as low as 14 °C during the extremely cold event which threatens the survival of coral reef and fish, the economically highly-prized grey mullet
(Mugil cephalus L.) for example. The unclear relation ship between the local extremely cold event and large-scale climate variability (El
Nifno-Southern Oscillation, ENSO, and Pacific Decadal Oscillation, PDO) and growing global warming still confound our understanding and
prediction of the extremely cold event. With the Singular Value Decomposition (SVD) method, we find that the ENSO and PDO could drive the
cold event in a specific phase combination that is a strong La Nifia in conjunction with a negative PDO phase. The strong La Nifia can largely
strengthen the local northeasterly wind through the low-level cyclone over East Asia and further intensify the China Coastal Current which
transport large amount of cold water to the coral reef area in the Taiwan Strait. In the La Nifia year of the negative PDO phase, the cyclone over
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Yimin Zhang, Yuwu Jiang*, Enhui Liao*, Wenfang Lu, Yaozhao Zhong, Results of Model Sensitivity Experiments for Singular Value Decomposition

Haowei Sun, Xing Liu, Zhaoyun Wang, and Xiaoran Shi. Impact of Pacific Mode Validation: SVD Mode 1 (a) and SVD Mode 2 (b). Color Shading, Red

decadal Oscillation on the extremely cold event frequency in the Taiwan Strait. Vectors, and Black Vectors Represent the Differences in the 15-Day Mean Sea

Climate Dynamics 2025, 63: 9. Surface Temperature, Wind Field, and Surface Current Field from January 1to
January 15 Relative to the Control Run, Respectively. {923 EUE T
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Unstable Supply and Future Shortages of Wild Forage Fish Heighten Risks to Global Fed

Aquaculture Production
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Unstable Supply and Future Shortages of Wild Forage Fish Heighten Risks

to Global Fed Aquaculture Production.

Over half of global aquatic animal production relies on external
feed, with key ingredients like fishmeal and fish oil derived from
wild-caught “forage fish!" While existing research has focused on
over exploitation driven by aquaculture expansion, systematic
assessments of how multiple external pressures disrupt forage fish
supply and affect fed aquaculture remain lacking. This study
evaluates global forage fish stocks and develops a shortage model
to quantify, for the first time, the vulnerability of the feed supply

¢

Reference:

chain at a global scale. Findings indicate that under combined
pressures, future forage fish supply could decline substantially,
leading to yield reductions of up to 35% for high-value species such
as salmon and eel. Maintaining current production levels would
require an additional 1.8 million tonnes of alternative ingredients
annually. This research provides critical scientific support for
advancing feed diversification and developing novel proteins to
enhance the resilience of the aquaculture sector.

VL ETAETF20254: 11 H R R T Nature Food 1T, 20241t G X A 58— 6%, WA EIIIEY .

Liu, Yue; Jiang, Ziyu; Cottrell, Richard Scott; Tlusty, Michael; Fitzsimmons, Kevin; Cao, Ling*. Unstable supply and future shortages of wild forage fish heighten
risks to global fed aquaculture production. Nature Food 2025, 6(10), 1068—1078. doi: 10.1038/s43016-025-01254-4

51)

2025 ANNUAL REPORT

REMESEEMNEZZEEEEXINE T XSRS

The Weak Association Between Hypoxia Tolerance and Thermal Tolerance Increases the

Susceptibility of Abalone to Climate Change

BTAAILIR, AREFENSHMNSEZHIERTELLSE
THIHIMNRENTE B FESES, GESKTEESE
KFHE. PURIEIEM, UREREEMNESFIEKT
EHIRES SRR X FINEE BRI ARARERK. (F
NEBKTZFENEFEF L, BRBEFZSEESRE
SR STIARESE. MEEMEESENREMEIFEH
&, HEBUVNITHEEEBRZINERNNE K
ik, MRBIVREMZEEN . SERMIENREXENF
E2RSRETHES TSNS, REFBUEX
EEN

AR ERETHIIEED (RERMITHKHYAD.
SRWMEIHKHAD ) FIORT IR ((ORBRIBHEER
EBPDO. [t iisRIREABT ) EaBEEEIIT
7%, MIUFIELER T aRaUE2Ea ( Haliotis discus hannai) BY
REMZeENIEEWMSZEESD, RIUETENARKELE
SMZee NSRS ZEEX MRS ( Spearman
correlation, r=-0.09, P = 0.2069; Pearson correlation,
r=-0.04,P=0.3313) , #—%, EFEERASFNFM
SERAXEDT (GWAS) , HEFHSRIEBRKER
=N BEBRI2INZIZHRESEM (SNPS) ﬂ]19
MEEER (Wcubns Irp6+ gria2~ rft2Flcasps) , MHIXLE
%l’—ﬁahmﬁ'ﬁjiﬁﬁjj7@9&1'9519_'6%.2@#2:?7_@:|, s
—SIUEL T RN ERREN SNSRI S8 2 B/
XM, RELEARIAARER .

L EHRERRE, BEERMAMZENARKE
WM AT—EEBAERNSRMZRES, T_/‘\!:E’\]?%’EE
MEESMEBM IS, ED3NRMIERETES. @
B, éiW‘RHEﬂMEE—thﬂﬁﬁ@@i‘:ﬂkiﬂﬁﬁEI’]WEHM%%DL
EE SRR BELL 2 BIA NN ENFE, FES|
EeEEM.

FFRZRENREL

q UL ETAET-20254E1 H & & T Environmental Researchfj T,
P VoA R B AR, R A g A T A R A2 R
¥,

Reference:

Yawei Shen, Yue Dai, Feng Yu, Wenzhu Peng, Junyu Liu, Weiwei You, Xuan
Luo, Caihuan Ke*, Nan Chen*. The weak association between hypoxia
tolerance and thermal tolerance increases the susceptibility of abalone to climate
change. Environmental Research 2025, 264: 120324. doi: 10.1016/
j-envres.2024.120324

The simultaneous occurrence of high temperatures and hypoxia
events caused mass die-offs of aquatic animals. It is crucial to
investigate the relationship between hypoxia tolerance and
thermal tolerance of aquatic animals to predict the biological and
ecological outcomes under global climate change scenarios. In
this study, the hypoxia tolerance and thermal tolerance of Pacific
abalone, Haliotis discus hannai, were measured by methods
based on adhesion capacity (hypoxia adhesion duration and heat
adhesion duration) and heart rate fluctuations (breakpoint of
dissolved oxygen and Arrhenius breakpoint temperature). Weak
correlations were found between hypoxia tolerance and thermal
tolerance (Spearman correlation, r = -0.09, P = 0.2069; Pearson
correlation, r = -0.04, P = 0.3313). Furthermore, a total of 21 signifi-
cant SNPs and 19 candidate genes (such as cubn, Irp6, gria2, rft2,
and casp8) were identified to be associated with hypoxia
tolerance of Pacific abalone by conducting whole genome
resequencing and genome-wide association study (GWAS). But
there was no overlap between candidate genes associated with
hypoxia tolerance and candidate genes associated with thermal
tolerance, validating the weak correlation between hypoxia
tolerance and thermal tolerance. This study highlights that
individuals with greater hypoxia tolerance do not necessarily
have greater thermal tolerance. Global warming and hypoxia may
pose a greater threat to population size and genetic diversity of
some aquatic animals than previously believed.
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The Correlation between the Hypoxia Tolerance and the Thermal
Tolerance of Pacific Abalone Is Extremely Low, and There Is No Overlap
between Candidate Genes Associated with Hypoxia Tolerance and
Candidate Genes Associated with Thermal Tolerance (Graphical Abstract).
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HTBPPS: MiFSESE{TAREFES

HTBPPS: A High—Throughput Behavioral Phenotyping Platform for Shrimp

BERSESEECHITAERBAAZI IS HIRERNIFEESIET, BURNESERIMEIN S HEN
ATHE, ELURRIKIE., SMEBRENANEBETEHENR, TEROTITAREESHLHRPINA. £

BEEYSBEERETEES, WETRSARE. REEN

KE. shrimp.tracker{T HBERE AR HIED RS TF—IK

AUNTIFSEETAREFE (HTBPPS) . ZFaIilZmM. 2N KITERSRMEEZ MBS M REBiR
§FTA, EsSMOTSA (92.4) . MOTA (99.5) . MOTSP (95.5) RigiliEMZE (99.79% ) FiEir LN FERE
HEXTrack—-RCNN., #fiFiH—E8R 7 ERKBIUSTIMTATERER24 hFSRETER, URFIEIETEN ‘M7
BizshEx, HEE—XEBSXIFIAEEPEER. FHFFRKTIIMTARESEEVENRAMRI, HBITHER
RS NTRF TN BFMEM T RIERASHEMEIER, XENXIIMEEEHEEEERE N,

(b) (e

Shrimp behavior observation and
video recording system

Function: Caghusing videa recordings of
‘sheimg behavior

(d)

Shrimp behavior phenotypic data analysis
system

‘visuslization and modeling.
Ly ‘data catculation program
coantintes Emport ) cteaning o calculation
mom;:t;amu

Shrimpmotility  Shrimpactivity | Shrimg exploration

speed | se: ‘ww:‘mm . ":III'
movionetftnce | | PSITmENS | ||| S dvie e
Shrimp temporary holding Shrimp behavior tracking and
system identification system
Function: Shartferm and long-term R
tamporary holding for shrimp. ‘obtain shrimp 1y coordinates

BEENIMTAREFSNELTEE
The Architecture of the High-Throughput Shrimp Behavioral Phenotyping Platform.

In shrimp breeding, phenotypic measurement is crucial for identify-
ing key traits. Meanwhile, behavioral traits typically exhibiting
moderate to high heritability are gaining recognition as novel traits
in aquatic species breeding. However, traditional shrimp behavioral
phenotype measurement is unsuitable for large-scale evaluations as
it relies primarily on time-consuming and error-prone manual
observations. With advances in computer vision, various behavior
recognition and tracking algorithms have effectively overcome
these limitations. Yet, such algorithms often prove inadequate for
long-duration behavioral video data. Inspired by high-throughput
phenotyping platforms in plant research, this study designed
specialized temporary housing and observation apparatus to track
shrimp behavior and the shrimp.tracker software based on a bound-
ary-constrained Kalman filter algorithm. Additionally, this study
established an analysis system for shrimp behavioral phenotypic
data and a framework for long-term high-throughput behavioral
data acquisition. Ultimately, these hardware and software systems
form a high-throughput behavioral phenotyping platform for shrimp.
The platform’s algorithm scored 92.4 in SMOTSA, 99.5 in MOTA, and
95.5 in MOTSP, with a detection accuracy of 99.79 %, surpassing the
deep learning-based Track-RCNN algorithm. Case studies illustrat-
ed the platform’s capability to track various shrimp species, multiple

individuals over extended periods, and shrimp under high- tempera-
ture stress. The experimental results revealed significant behavioral
phenotype differences among different types and sizes of shrimp.
During long-term behavioral observations, shrimp behaviors
exhibited 24-h cyclical rhythm changes. Different types of shrimp
exhibited the same M-shaped trend in mobility during linear
temperature increases, with the last peak of the M shape moderately
correlating with shrimp heat tolerance. These findings emphasize
the importance of behavioral phenotypes in shrimp breeding,
serving as potential indicators for assessing heat tolerance in
shrimp breeding. Thus, the proposed platform has significant

potential for future applications in shrimp breeding.

@ LL E#FE T-20254 Kk & T Aquaculture i T, 2021 )& #F
GUAERRSCE L AR, XU SR FIE 55 0E S P LRI Ayt
)38 AR .

Reference:

Wenzhi Cheng, Huimin Peng, Chuanxi Chen, Heqian Zhang, Yiming Wei,
Jingian Yang, Xiaojie Deng, Yiling Hou, Siqi Li, Tingting Huang, Yougen Chen,
Chichi Liu, Shengyao Sun, Huiyang Huang, Xiangrong Liu*, Yong Mao*.
HTBPPS: A high-throughput behavioral phenotyping platform for shrimp.
Aquaculture 2025, 597: 741932. doi: 10.1016/j.aquaculture.2024.741932
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: FIRSEEN" , EEREL ( BEETE Fujian Province (2010-2024
In 2025, the Marine Monitoring and Information Service Center of Xiamen University, together with the T-SMART Data Center, T

BFELE" ) NEHEERE

In terms of data integration and application, supported by the Fujian Provincial University Science and Technology Innovation Team Project
"Big Data and Decision Support for Coastal Ecological Environment," the center promoted the establishment of an online cross-departmental
data sharing and application mechanism within government networks. By integrating scientific observation data from the T-SMART,

continued to advance the construction of the T-SMART database, data management, and data application services. Based on the
"Ecological Environment Data Sharing Service Platform" on the Xiamen University Ocean Cloud, the center continued to provide
open access and data sharing services. This year, T-SMART served nearly 20 research groups from both within and outside the

university, providing 36 batches of data sharing services.
operational monitoring data, and professional algorithm models, a preliminary "Taiwan Strait Regional Ecological Environment and Green

Development Data Thematic Database" was established. This database includes thematic datasets on ecological environment, meteorological
and hydrological conditions, socioeconomics, fruit and fishery industries, and remote sensing geography. A series of digital intelligent
application systems supporting operational decision-making were also developed and have been applied in marine, ecological environment,

!ﬁk#ﬁﬁziﬁﬁﬂﬂﬁ#!ﬂ§$‘

and water resources departments in Fujian, Guangxi, and other provinces, providing technical support for ecological environment protection

XIAMEN UNIVERSITY MMIN[ ELOUD EC SHARING SERVICE PLATRORM

and marine disaster prevention and mitigation. Related achievements were selected as typical application cases for the Fujian Ecological Cloud

- s 187
- g
SRS

! ._. - -;":. 3 ?" TLREE (1987 )
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M - EIIOWMGE (2016-)

HIFARNE

Platform and recognized as typical application scenarios for artificial intelligence by the Provincial Department of Industry and Information
Technology. Xinhua News Agency reported that the "Ocean Cloud" platform "effectively enhances the open service capability of basic scientific
and technological resources," while Fujian Daily featured a special column titled "Using Algorithms to Create 'Ocean Doctors:"

ETOMMIESESAELSIERG

Minjiang Extuary Cartian and Nitragen Flux intelligent Manitaring System
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© FIORABSEEEERS (BB BINAREENTOu))
Minjiang Estuary Carbon and Nitrogen Flux Intelligent Monitoring System
® EIIXEE s ‘EENEHIERZRSFE” (Applied by: Fuzhou Environmental Monitoring Center Station)

Xiamen University Ocean Cloud "Ecological Environment Data Sharing Service Platform"

®© LRSS SESNTRE RS (AR, BARERSE LS FMAT)
Guangxi Coastal Red Tide Intelligent Monitoring and Early Warning System (Applied
by: Fourth Institute of Oceanography, Ministry of Natural Resources, Guangxi)
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Team Building and

Talent Development
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In 2025, T-SMART had 53 permanent staff members, including 42 researchers (29 professors and
11 associate professors). Among the researchers, there were 2 recipients of the National Science
Fund for Distinguished Young Scholars, 3 recipients of the National Science Fund for Excellent
Young Scholars, 1 recipient of the National Science Fund for Excellent Young Scholars (Overseas),
1 national high-level talent, 4 principal investigators of National Key Research and Development
Programs, and 1 Changjiang Scholar Distinguished Professor. There were 16 visiting researchers,
including 2 academicians of the Chinese Academy of Sciences, 1 academician of the European
Academy of Sciences / Russian Academy of Sciences / Academy of Sciences for the Developing
World, as well as 5 recipients of the National Science Fund for Distinguished Young Scholars, 1
recipient of the National Science Fund for Excellent Young Scholars, 2 national high-level talents,
and 1 recipient of the Shennong Talent Program.

T-SMART also had 12 technical and administrative staff members, consisting of 4 senior

engineers, 2 engineers, 2 assistant engineers, 1 resident scientist, 2 resident research assistants,

and 1 secretary.

T-SMART continuously strengthened its team. In 2025, 11 new permanent staff members were
added, including 9 researchers and 2 research assistants, along with 1 new visiting researcher.
The team led by Academician Nianzhi Jiao was recognized as one of the "Top 10 Scientific and

Technological Advances in Oceanology and Limnology of China in 2024." The achievements of

the teams led by Caiyun Zhang and Nengwang Chen were selected as a "2025 Typical
Application Scenario for Artificial Intelligence" by the Fujian Provincial Department of Industry

and Information Technology. Academician Nianzhi Jiao received the "Fujian Provincial Science

and Technology Outstanding Contribution Award."

8 A S / New Members
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EERIFAR / Permanent Research Staff

201X ISEEBEAFELFM. 2015F AR
EBIIKF, 2025FMAEBL, HRAMANESFENE
FIEL BFEEMHIE.
Dr. Ming Chen received his Ph.D. from Friedrich Schiller University
Jena, Germany in 2011. He joined Xiamen University in 2015 and

became a member of T-SMART in 2025. His research focuses on
marine biomedical materials and marine biopharmaceutics.

Dr. Yuxin Chen

Professor

[P mt us

E-mail: yuxin.chen@xmu.edu.cn

2004 RIBEITAFHELF M, 2015FNRE(]
KF, 2025FMABBIE, ARABARESTL
?O
Dr. Kunde Lin received his Ph.D. from Xiamen University in 2004.

He joined Xiamen University in 2015 and became a member of
T-SMART in 2025. His research focuses on environmental

analytical chemistry.

Dr. Ming Chen

Professor

F5Ri8 mt us

E-mail: ming.chen@xmu.edu.cn

2016 REFILKRFELTF M., 2019FNRE|]

AT, EREFRFEEMA (BX) K8E, 20255
MABBL, MRADASBRETUES THNENSHEG
ST RANBEENEST .
Dr. Yuxin Chen received his Ph.D. from Sun Yat-sen University in
2016. He joined Xiamen University in 2019. He is a recipient of the
National Science Fund for Excellent Young Scholars (Category B).
He became a member of T-SMART in 2025. His research focuses
on biodiversity and ecosystem functioning under climate change,
and plant ecology.

Dr. Kunde Lin

Professor

PRIBFE 1 »us

E-mail: link@xmu.edu.cn

Dr. Jie Su
Professor

P s

E-mail: jiesu@xmu.edu.cn

2022FRERRAFHELFN. BERNESFEHRZF
H& (18%) REE, 2025F N NRENAZHIIAEE
uh, MRBAATHERAS-ETRSE, KREFF.
Dr. Jie Su received her Ph.D. from The University of Tokyo in 2022.
She is a recipient of the National Excellent Young Scientists Fund
(Overseas). She joined Xiamen University and became a member
of T-SMART in 2025. Her research focuses on sustainable
social-ecological systems and environmental economics.




Dr. Kailin Liu

“ Associate Professor

XS it sisus

E-mail: kailinliu@xmu.edu.cn

2020FFKEENAFELF M. 2023FNRE][]
RF, 2025FNMANEBLE, WRAOQABFEMEF.
KEESEE,
Dr. Zhongchang Song received his Ph.D. from Xiamen University in
2020. He joined Xiamen University in 2023 and became a member

of T-SMART in 2025. His research focuses on marine bioacoustics
and underwater acoustic signal processing.

Dr. Zhi Wang

Associate Professor

FE Bt mgus

E-mail: zhiwang00kxy@xmu.edu.cn

2015F REEMRBAFZEENORELFM,
2022F NERE[TKZ, 2025FMAEBL, HRAE
NNERESRE . MEMEISRTD.
Dr. Qian Zhang received her Ph.D. from the University of Hawaii
at Manoa in 2015. She joined Xiamen University in 2022 and

became a member of T-SMART in 2025. Her research focuses on
environmental health and safety, and emerging microbial contaminants.

Dr. Hongtao Zhong

Associate Professor

TSI 1t B

E-mail: zhonght@xmu.edu.cn

2020FRIGEBRIRAFELF M., 2022F AR
EBIIKRZ, 20255 MA&GE, WRA[ZFFEDE
Dr. Kailin Liu received her Ph.D. from The Hong Kong University of
Science and Technology in 2020. She joined Xiamen University in

2022 and became a member of T-SMART in 2025. Her research
focuses on plankton ecology.

Dr. Zhongchang Song

Associate Professor

REK B+ s

E-mail: songzc@xmu.edu.cn

2019FRIBEFEBREARFELFM ., 2024FNER
BIKRS, 2025FMAEE, WRAEAEFRALE
PIXIRR AN A KB ENRYIRAL o
Dr. Zhi Wang received his Ph.D. from Hong Kong Baptist
University in 2019. He joined Xiamen University in 2024 and
became a member of T-SMART in 2025, His research focuses on

the responses of marine benthic organisms to environmental
changes and human activities.

Dr. Qian Zhang

Associate Professor

ok Tt ases

E-mail: gianzhang@xmu.edu.cn

2017 FRIBMBERFELF M. 2022FNRE(]
KF, 2025FMAEELY, HRDEOARLESRERRN
BE. TEBER,

Dr. Hongtao Zhong received his Ph.D. from Lincoln University in
2017. He joined Xiamen University in 2022 and became a member
of T-SMART in 2025. His research focuses on restoration of
degraded ecosystems and soil phosphorus cycling.

mEIRIF AR /Visiting Research Staff

Dr. Ling Cao

Professor

IS+ 5im

E-mail: caoling@xmu.edu.cn

RIEFENTE /Research Assistant

Gaoming Xu
e WELE LSRR TAE,

E-mail: xugm@xmu.edu.cn

2025F KB AFBFENF SEM AT AR
T4, 2025 NBRE[JRFHIMA G, AWFEIT
HFREETE,
Gaoming Xu received his Master's degree in Marine Biology and
Biotechnology from Jinan University in 2025. He joined Xiamen

University and became a member of T-SMART in 2025, serving
as a resident research assistant.

resident research assistant.

20258, ABWMAEIIARFEF. ETFHEXFHAIRAIS ST SLHIRMH T iE
HIEFRIE., KIEEBMIEAELMREI9Z, MITAREISR; RBPISKRHAFRLER
W RRIEHFTIA2618 AR ILoh, REILKRE. ARREKRE . B IAFEF5ib
KEh. MESESFR. £l FREESSALFRENFEFRLFTREIMGEE
SIR7R2 AR,

In 2025, T-SMART provided hardware support and essential facilities for scientific research and teaching
practices in marine and ecological sciences at Xiamen University. Through T-SMART, 19 doctoral
students and 35 master's students were trained, and 2,618 person-days of experimental research were
conducted by principal investigators and graduate students. Additionally, 792 person-days of field
comprehensive internships were completed by students from various institutions, including Shantou
University, Xizang Minzu University, and the College of Ocean and Earth Sciences, the College of the
Environment and Ecology, the College of Life Sciences, and the College of Sociology and Anthropology
at Xiamen University, among others.

2025 ANNUAL REPORT

201 2FRIGEEEARAFBLZM, 2023FANIRE
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e, fRpaAalRESSKEN,
Dr. Ling Cao received her Ph.D. from the University of Michigan in
2012. She joined Xiamen University in 2023. She is a recipient of the
National Science Fund for Distinguished Young Scholars (Type A).

She became a member of T-SMART in 2025. Her research focuses on
fishery systems and global change.

Hongze Lin
¥ iz
sl E-mail: hongzelin@xmu.edu.cn
2021 F KU R FIIR T EIE R BB L
TWF T4, 2025FNRETAFHIMAN GBI,

Hongze Lin received his Bachelor's degree in Mechanical
Design, Manufacturing and Automation from Henan University of
Science and Technology in 2021. He joined Xiamen University
and became a member of T-SMART in 2025, serving as a
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The Third Meeting of the First Academic Committee of T-SMART and the Strategic
Planning Symposium on China Marine Ecosystem Network Observation Were Held

2025F3H26HE28H, ABUME—EBFAZRLEIXSNEFEBFESREENINABEATHISESS

WARILKLEZEHF . SWHFAZRISEEEARELTESR, ES8T. BRI, TehSEHRINSUER . FBERE
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BEBIERNHATNGEG, UBRKEIFESFIRFaRE,

From March 26 to 28, 2025, the Third Meeting of the First Academic Committee of T-SMART and the Strategic Planning Symposium on China
Marine Ecosystem Network Observation were held at the Dongshan Experimental Field of T-SMART. The meeting was chaired by
Academician Bojie Fu, Director of the Academic Committee. Academicians Nianzhi Jiao, Minhan Dai, Guirui Yu, along with committee
members and invited experts, attended the meeting. Representatives from the National Science and Technology Infrastructure Center and the
Fujian Provincial Department of Science and Technology provided guidance. Yancheng You, Vice President of Xiamen University, attended and
delivered a speech. More than 90 representatives from field stations, research institutions, universities, and enterprises across the country

participated in the meeting.

The meeting reviewed the annual work report and representative achievements of T-SMART. Committee members fully affirmed the progress
made in observation system construction, scientific research, and social services, and provided guidance for future development. The strategic
planning symposium focused on topics including the marine field station partnership program and the intelligent observatlon research network
for coastal ecosystems. Attendees agreed that collaborative observation and open cooperat|on among national ma nefleld stations should be

2025 ANNUAL REPORT
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The Second Meeting of the Second International Advisory Committee of T-SMART
Was Held

202548160, 8BEE_BEFESAZERESE IXSWEL ERINBH. RXSWLRTRELKSHNESK
AR IMUERRER . FEERTPEBFRFZEFHE. BEITAFEHRNRIS . kKEGBM. BFENH
KitFeEERLRE. SFSiEFR. MEESESERINIMEURE EERILITISASINEIL.

52ZFRMNTN T ABHEKEMBREN2024FE B TELR, URFHEHHIZENG B KR RN
(2025-2030) , ARABHENFERERBRFRNITIE. ERIIMEBUE2024FENN. Hx. HEMERRSEIE
BISHNEERGETROBEE, IWHABMEKEESFHAMARSNALBAETEEFA. BRABIEHAEIENL, £R
MNEARRERD ERESIEREREN

On April 16, 2025, the Second Meeting of the Second International Advisory Committee (IAC) of T-SMART was successfully held online. The
meeting brought together 11 committee members and experts from renowned universities and research institutions worldwide. Invited experts
including Professor Yunwei Dong from Ocean University of China and Academician Minhan Dai from Xiamen University attended the meeting.
Approximately 35 participants, including faculty members and students from T-SMART, MEL, the College of Ocean and Earth Sciences, and
the College of the Environment and Ecology, as well as online experts, attended the meeting.

The committee members listened to the 2024 T-SMART work report delivered by Professor Banggin Huang, Director of T-SMART, and the
T-SMART Strategic Development Plan (2025-2030) presented by Professor Weiwei You, engaging in in-depth discussions on the future
development of T-SMART. Committee members fully affirmed the remarkable achievements of T-SMART in observation, research, science
popularization, and social services in 2024, recognizing its important role in regional marine scientific research and application. Focusing on
the strategic planning of T-SMART, members put forward numerous constructive suggestions for future development directions.

Samuel WANG

Guizhi Wang X. Tiantian Tang
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Fujian Provincial Ecological Quality Comprehensive Monitoring Stations Exchange
Seminar

2025F7H3H, EEEETRESERNMETFIRIMISESBUEARLSLRHEF . BEEESHRT RN,
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On July 3, 2025, the Fujian Provincial Ecological Quality Comprehensive Monitoring Stations Exchange Seminar was held at T-SMART.
Approximately 30 representatives from the Monitoring Division of the Fujian Provincial Department of Ecology and Environment, the first and
second batches of comprehensive stations, and units planning to apply for the third batch attended the meeting.

The Zhangzhou Dongshan Marine Station reported on its 2024 monitoring work and 2025 work plans. T-SMART introduced the basic situation
of the field station. Participants engaged in in-depth discussions on the construction and orderly development of comprehensive stations. The
meeting emphasized that ecological quality comprehensive monitoring stations are crucial components of the ecological quality monitoring
network, and all stations need to further enhance their ecological environment monitoring capabilities and strengthen support for ecological

quality assessment and ecological supervision.
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2025 Global Chinese Marine Science Symposium\ \}‘:\
Held at Xiamen University Malaysia ' ‘

R\ 2
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From November 27 to 30, 2025, the 2025 Global Chinese Marine Science Symposium, together with the 14th Cross-Strait Marine Science
Symposium and the 11th Marine Environmental Monitoring and Forecasting Technology Symposium, was held at the Xiamen University
Malaysia, co-organized by the T-SMART. More than 130 experts and scholars from across the Strait and overseas Chinese attended the
conference. This marked the first collaborative joint organization of the two symposium series, aiming to deepen academic exchanges and
promote multifaceted cooperation among global Chinese scholars in marine sciences.

Under the theme "Marine Science and Technology in the Intelligent Era," the symposium focused on four major topics. Eight experts were
invited to deliver keynote speeches, and the symposium also featured 77 oral presentations and 11 poster displays. This event not only

continued and deepened the thirty-year tradition of cross-strait academic exchanges but also expanded the exchange platform from across
the Strait to global Chinese marine scientists, laying a solid foundation for creating an open, integrated, and vibrant global Chinese marine
science exchange platform.




hEEFERIPEEKESS (2025)

China Marine Protection Alliance (ChinaMPA) Annual Conference

“BETEAREWMAEITE (CoastPOS) ” BZXEH

Inaugural Meeting of the Coastal System Scientific Observation Partnership . Guiding Unit: o Ca. Ciganirere?
(CoastPOS) Held
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China Marine Protection Alliance (ChinaMPA) 2025 Annual Meeting
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ERHR51TH.
On November 5, 2025, the China Marine Protection Alliance (ChinaMPA) held its 2025 Annual Meeting during the Xiamen
International Ocean Week. Nearly 100 representatives from research institutions, universities, management departments,

and social organizations attended the meeting, engaging in exchanges and discussions on marine conservation and
sustainable fisheries, and building consensus and actions to advance collaborative governance.

aBiRAREENL GIFRFHARAARIER

T-SMART Delegation Visited the Swire Institute of Marine
Sciences (SWIMS) in Hong Kong for Exchanges
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From April 27 to 30, 2025, a six-member delegation led by Professor Banggin Huang, Director of

T-SMART, visited Hong Kong to participate in a symposium jointly organized by the State Key
Laboratory of Marine Biogeochemistry (MEL) of Xiamen University and the Swire Institute of Marine

Sciences (SWIMS) of The University of Hong Kong. The symposium brought together nearly 30

experts and scholars from the two universities for in-depth exchanges on marine scientific research,

ecological environment protection, and innovative talent cultivation, forming preliminary plans for

further cooperation.

During the visit, the delegation inspected the progress of SWIMS' renovation and expansion project
and experimental seawater system. Both parties exchanged experiences on field station operation
management and talent cultivation. In the future, both sides will continue to deepen joint research in

areas such as aquaculture, ecological restoration, and public science education under the

collaboration framework between Xiamen University and The University of Hong Kong.
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7th Xiamen Symposium on Marine Environmental Sciences

20251 B14BE17H, aBbihNEtERI TEFREFRFFRS
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HAD KETINGGIAN 3.0 METER
From January 14 to 17, 2025, the 7th Xiamen Symposium on Marine Environmental Sciences

was held in Xiamen, co-organized by the T-SMART. The symposium attracted over 1,700
experts, scholars, and students from 36 countries and regions, including the United States,

the United Kingdom, France, and South Africa. The event featured 58 sessions and

workshops, 7 keynote speeches, 786 oral presentations, 761 poster presentations, as well as

8 workshops, 2 open meetings, and 7 special events. Each session focused on frontier and

critical issues in marine science, injecting new momentum into global ocean sustainability. éiﬁjﬁﬂ% *Eﬂ EME%@?*EH%ﬁE ( BM RS ) Fﬁiﬁlﬂﬁiﬁ
T-SMART Delegation Visited Bachok Marine Research Station in Malaysia

LaEdbdh =g AR ohe S yoE = 2025511826 HE27H, AWK EHRIUIS— 1T D RAT DRI A FEF S S 5 Ffl i ve 8iF
= Elﬁi_ H;:FEE Uﬁtﬁ'{%#‘*mwﬁﬂ] 52uh ( Bachok Marine Research Station, BMRS ) FFEIAIO3S R

T-SMART Delegation Visited Sanming for Ecological Environment Protection Exchanges
S L £ < I, A E R A A KPo Teen LimSUSSMAvhES, SbEETBMRSIASILN

20256 H23HE24 From June 23 to 24, 2025, Professor Bangqin Huang, Director of T-SMART, led a delegation to visit the s BRSO EZERTNER, WHFEIMNLIETEENE . AT EFEERTFRANR . BMRSIKIEE §FX AL
H, &8ssy Fujian Sanming Forest Ecosystem National Observation and Research Station and the Sanming RTINS E A AR EEE MR A AAEORE FTRLNS ., B s raEn e RS EHE 250, WAk
B (TR T A Municipal Bureau of Ecology and Environment for exchanges. RS AEEMA,
SEZERTINE S =5 The delegation visited Sanming Station's control experiment platforms, including soil warming and
HESHEEFER R, simulated precipitation change facilities. Both parties engaged in in-depth discussions on field station During the visit, the T-SMART delegation ‘

- — _ platform construction and collaborative research on forest and coastal carbon sinks. The team also visited received warm reception from Professor |

BB SN T = the Sanming Municipal Bureau of Ecology and Environment to exchange views on ecological Po Teen Lim, Director of BMRS, and her
RS T EIEIR . RHLREIX environment monitoring and digital intelligence application technologies. This exchange laid a foundation team, and conducted field inspections of
TEEFHREFE, W for future cross-ecosystem collaborative research and university-local cooperation. BMRS's research facilities, including the

B BEISREFIETFERIR .
AMEEBKLCINEHRR
FIWERNRT . BB
Hp=HmETHES,
RRESH RN SHE
AR, LXZRS
RERBESRESAINEHRR
S G{FEE T &t

atmospheric observation platform and
nutrient analysis laboratory. Both parties
engaged in in-depth exchanges on field
station operation and management
mechanisms and talent cultivation.
BMRS's distinctive research direction on
marine ecological disasters, built upon its
tropical marine location advantages, left a
profound impression on the delegation.

In-depth discussions were conducted on

areas of common concern, such as the

mechanisms of harmful algal blooms in

tropical oceans, laying a foundation for

future cooperation.

&
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Summer School on “Climate Change and
Ocean Health” Successfully Held

E FREI R RO S L O 3E38 15
International Mangrove Center Delegation Visited M—-ECORS

¢

2025%F4R78H, EFRIMMFOIEIRBLECKEE—TRARaEWMEIONRT . BEE SRS
LDEERER. BB KSR, BEINANMERFERFRIPFKEERBREARNR . BENTKERRSE
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BRT, BERIESEMNE, REEHSLEF, NEFRIMMBEERR. TERSRAAEFELE, HE
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FIREURY

On April 7, 2025, a delegation led by Peng Peng, Director of the Interim Secretariat of the International Mangrove Center, visited
M-ECORS. The delegation was accompanied by Dongliang Zhou, Director of the Fujian Wetland Protection Center; Quancheng
o~ Cai, Deputy County Head of Yunxiao County; Tianquan Zhu, Director of the Zhangjiang Estuary Mangrove National Nature
2025F6H30HE7H9H, 20255 E Reserve Administration; Sheng Wang, Party Secretary of the College of the Environment and Ecology of Xiamen University; and
‘RRETEEFRE SRFRERITAF Wenging Wang, Director of M-ECORS.
ALRXELT, ENREIREBRFEEEE
ZHERRAFTHIRIA70R L. mtTE

The delegation gained insights into the work of M-ECORS in infrastructure construction, standardized observation, scientific
research, demonstration services, and talent cultivation. They conducted field inspections of the mangrove conservation in

o= (2R N Y
RELTESM, BRSERELSEFERNA Zhangjiang Estuary and highly recognized the achievements in the construction of the "space-air-ground-sea" three-dimensional
FRAINEIESHEE, observation system. Both parties expressed their intention to leverage their respective advantages, steadily promote practical

cooperation, and collaboratively conduct mangrove research, demonstration services, and talent cultivation.

7H6H, Ih4tit&isuhiE T OSLRAT R
WISERIZSCBS N, RN T RIHEBEES
FHIE. ORI EN SR E SRS
B2, MRT XMBFESRAKBIWNEZ N
AR
From June 30 to July 9, 2025, the Summer School on
"Climate Change and Ocean Health" was held at
Xiang'an Campus of Xiamen University. The event
attracted nearly 70 doctoral and master's students
and postdoctoral fellows from universities and
research institutions across the Strait and Hong Kong,
featuring a series of courses and lectures on climate
change and ocean health.

On July 6, participants visited M-ECORS and
D-SMART, gaining insights into subtropical bay
ecological characteristics, mangrove wetland
biodiversity, and the importance of long-term

observation of marine ecosystems.

69)
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Dongshan County Party Secretary Visited
D-SMART

Kk=mH AR & BIEIRZRIER

dent Zongyi Zhang Led a Delegation to Investigate
onstruction and Development of T-SMART

202554818, RUEZEBICABETNAHREGBIL
KXWy, HAZHMBEEXEE. &AL
*, RIULWIHESFESKRP. BRE. HEER
£ 15 EBUSERAL

AIBFEETBMHES . £EMESHFHRIPELES
e, MAARAIE BibAEEFERRECR, 5
BLOHRERERAFESME, EEMAR. RRE
delegation to D-SMART for a research visit to discuss matters related to S ERRAE, BHXIRLES. JiF, B8%

the Phase Il project. Since its establishment in Dongshan, D-SMART FElVRRE.
has achieved positive results in marine ecological protection, coral

025578108, RiIKKRmmm e aBusKithFfERAREER.
AN, FSRFFISHIRER, BIAKITHEHIR. T XMHIRIFH
SBnlERERRFENEM, EHRETTEIIAFTE 8-

On April 1, 2025, Ai He, Party Secretary of Dongshan County, led a

cah'duct a field investigation on the construction and development of T-SMART.
Bangq%\l;!uang, Director of T-SMART and Nangiang Distinguished Professor, along
with Deputy Directors Professor Yuwu Jiang and Professor Wenging Wang, provided a
“detailed overview of the station's progress and existing challenges, vividly
monstrating Xiamen University's long-term efforts and achievements in building an Secretary He gained insights into the station's work in coral surveys

conservation, and science popularization.

and biodiversity conservation, coordinated solutions for land and sea
use guarantees, and expressed the hope that D-SMART would
leverage its scientific platform advantages to innovate in breeding
research and achievement transformation, effectively supporting the
development of aquaculture industries such as seahorses, shrimp,
and abalone in Dongshan.

EfRERFARSBILETIOEES
International Experts Visited M—-ECORS

2025F 118248, REIIAFHRESESZRRKSKEHRERE, EEERRZRRT
Scott Edwards#iZ 55He b A% Shahid Naeem#iE—1TEA & EL5E T, BEEeT
RMESRIPSTIFER BRI TEAZ RS LHEL,

EITOLWIFH K T SOPHIE .. BILRARERIIEN R 7 LRIFEEMER . WURSE. &
FWRRASEESHENRR. ERANTIERTETIOINNEIPSEER, e ‘=
-K-#-8" AR REE RS EHASEE TS ETFN. X AE TIOXKRIHITIEER
IREEEMIFANRIGES, BETEEFASERR,

On November 24, 2025, at the invitation of Professor Yonglong Lu, Dean of the College of the

Environment and Ecology of Xiamen University, Professor Scott Edwards, member of the National
Academy of Sciences of the United States from Harvard University, and Professor Shahid Naeem
from Columbia University visited M-ECORS for academic exchanges and field investigations on
mangrove ecological protection and sustainable development.

Professor Wenging Wang, Director of M-ECORS, and Professor
Xudong Zhu, Deputy Director, introduced the progress of the
experimental field in infrastructure construction, observation
systems, scientific research, and talent cultivation. The expert team
conducted field investigations on the mangrove conservation in
Zhangjiang Estuary and highly praised the achievements in the
construction of the "space-air-ground-sea" three-dimensional
observation system and science popularization. This visit brought
cutting-edge concepts to M-ECORS in building an international

cooperation base and established a bridge for transnational
academic collaboration.
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Ocean Negative Carbon Emissions Eﬂﬁﬂﬁ‘ %ﬂﬂ]?‘i%%s B’Jbiﬁ&%ﬂ;#ﬁ&& 7 ‘%
\W 2iBIFGAHRITR (Global-ONCE) (COASTAL-SOS)

Global Ocean Negative Carbon Emissions Coastal Zones Under Intensifying Human Activities and Changing
O N C E (Global-ONCE) Programme Climate: A Regional Programme Integrating Science, Management 2021 UN OCEAN DECADE
and Society to Support Ocean Sustainability (COASTAL-SOS) 4030 CHRoRID e OJECT

iR (ONCE ) EIFARSIY, BETASESTRTAR, EELRSRABIRTIER, 535
PERI 104 VRIS S, FETH. B, EHRTS PO, TR BT RIEEAE 2 ANFRK AR, BOLRRT. WIRSTRAR, BUSEH. BRG. BRENA
ONCE ERTERES, HMeREaERT Mg S SRt R R, . MFCIRTHREMBIERI, ENY, SEHSSSNIILME, NERFNTRERREMRADR,
AR TR R E RS D R A S A SR RELY (BWEEEETRAENE T SAXEFHEEL) A8 TRESHSEFRRIKRSaS 71
BHESHEN, NEETREIKARERRERNSS,

The Global Ocean Negative Carbon Emissions (Global-ONCE) Program, led by Nianzhi Jiao, Academician of the Chinese Academy of

Sciences and Professor at Xiamen University, addresses the needs of global climate governance and carbon neutrality. It has been This project aims to establish new partnerships among stakeholders by jointly designing and implementing scientific research programs,
incorporated into the IPCC Special Report. Currently, the program involves 104 research institutions from 35 countries, with sub-hubs set promoting effective integration of science, management, and social participation through multidisciplinary, cross-field, and cross-regional
up in Asia, Europe, and America. collaboration, scientific innovation practices, and the effective application of their results, providing solutions for the sustainable development

. . . : : : of coastal zones.
ONCE also actively participated on the global stage, showcasing its key research progress and achievements to international peers.

The article "Spatiotemporal Variations in Socioeconomic and Hydrological Factors Impacting Water Quality in Thailand's Major Rivers”
The 10th UN Multi-Stakeholder Forum on Science, Technology and Innovation for the SDGs. P P v g P 9 Quality )

underscores the dominant role of local socioeconomic development in shaping the spatial pattern of water quality. These insights can thus

inform strategies for sustainable water resource management.

BAESRTUERADEIORELIHKE ' W =
The 30th Conference of the Parties (COP30) to the United Nations Framework Convention on Climate Change. L Coastal-SOS Thailand
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2025 Inaugural Marine Science Open Day at D-SMART

2025F3H21HE22H, ABWAULRHRSZBMUENEREFIRNFFARAEN, WRIIBRBHEHF/NFE,
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From March 21 to 22, 2025, D-SMART collaborated with multiple organizations to host its inaugural Marine Science Open Day, attracting over
100 local primary and secondary school students, 28 parent-child families, and enterprise representatives. The event featured science
popularization exhibition areas and interactive experimental zones, showcasing research achievements, hands-on scientific experiments, and

marine knowledge explanations. The activities effectively enhanced participants' interest and understanding of marine science by vividly

introducing frontline work in ocean observation and ecological conservation.

2025 ANNUAL REPORT

2025 &igungsl “HRAMME" EERIEED

T-SMART Held "World Mangrove Day" Themed Science Popularization Event




OUT

&iBISIMADRAGNet2 4+ S{EHRFTITR
T-SMART Joins DRAGNet Global Collaborative Research Network

20255, AiBuhEUINADRAGNet (Disturbance and Recovery Across Global Grasslands) £k &/Efstit
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In 2025, T-SMART officially joined DRAGNet (Disturbance and Recovery Across Global Grasslands), a global collaborative research network.
T-SMART is among the first field stations selected for this program in the East Asian subtropical coastal wetland category, and represents
China's first important platform joining this international network in the field of coastal wetland disturbance and recovery research. Through
participation in DRAGNet, T-SMART will
access globally comparable standardized
ecological data, share internationally advanced
experimental methods and analytical platforms,
systematically investigate the responses and

recovery mechanisms of coastal wetlands

under global change, and enhance the D

international influence of China's coastal
wetland ecology research.
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The 14th Xiamen University Marine Science Open Day
Successfully Held
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During the "Marine Science Open Day" on November 15, 2025, T-SMART organized diverse immersive science popularization activities.

D-SMART focused on coral conservation through interactive sessions including "Coral Detective," "Coral Decline," and knowledge quizzes,
utilizing live coral tanks and skeletal specimens to vividly demonstrate the ecological value of corals. M-ECORS featured a "Meet the Benthic
Animals" exhibition introducing various benthic species and their ecological roles. The Marine Environmental Ecology group designed
interactive projects centered on phytoplankton life cycles, including "Ocean Forest Under Microscope," "Diatom Art," "Marine Mystery," and
"Deep Sea Maze Adventure." Professor Jian Ma's group showcased four domestically produced marine monitoring instruments including /[SEA
nutrients for public observation and hands-on experience. The Xiamen Marine Monitoring and Information Service Center, together with the

T-SMART Data Center, launched an Al digital human "Xiao Hai" to explain marine phenomena such as red tides and marine debris. The event

effectively disseminated marine science knowledge and promoted ocean conservation concepts through diverse formats.

)
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T-SMART Faculty Participate in CCTV Documentary "Mangroves by the Sea"
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In March 2025, the Drama and Documentary Center of China Media Group invited Xiamen University to provide scientific
guidance and technical support for the documentary "Mangroves by the Sea." Multiple T-SMART members deeply
participated in the scientific planning, field shooting, and footage recording of this documentary. Professor Wenging
Wang, Deputy Director of T-SMART, was invited to serve as scientific advisor and participated in field shooting together
with Professor Luzhen Chen in Episode 2 "Between Tides" and Episode 5 "Endless Life," explaining the "blue value" of
mangroves from perspectives of carbon sink function and biodiversity. Associate Professor Qingxian Lin served as
special photographer in Episode 3 "Arriving as Promised," capturing critical moments of migratory birds coexisting with
mangroves. The documentary interprets complex ecological processes in accessible language, making science "visible,
understandable, and memorable."
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2025 Junior Blue Pioneers Training Program
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In July 2025, the fourth "Junior Blue Pioneers Training Program" was
held. Twenty high school students from Beijing, Shanghai, Nanjing,
Chongging, Shenzhen, Xiamen, Dongshan, as well as the United
States and Canada, gathered at M-ECORS and D-SMART to
conduct research practice in three frontier areas: "new energy
development," "digital intelligence aquaculture," and "marine
sustainable development." Guided by scientific mentors,
participants extended their footprint from laboratories and field
stations to photovoltaic power stations, leading aquaculture
enterprises, and marine biological specimen museums, igniting
scientific passion through exploration, shaping scientific thinking

through practice, and planting the concept of sustainable

development.
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S G : -l’jl iZ\A & 9 e F In 2025, the "Sufeng Forum" at D-SMART held three cross-disciplinary TEFIRLK, BRITRM218, Heh20258 K45 104,
B: 20254 2k o : lectures throughout the year. The first lecture focused on how . B ENMSESRZAER, BRI T BFHFIIERS

202547 126 (BNIA) 14:00

P e scientists can effectively communicate marine science. The second Bl

D08 L/, - i i : lecture showcased technological breakthroughs in domestic satellite
‘kﬂﬁﬁﬁﬁ' 202507219 marine color remote sensing. The third lecture explored traditional Sufeng, home to D-SMART, carries the profound historical legacy of

gl 15:00: <1700

RIS B2 1 g A - s ecological knowledge and sustainable development paths of island Xiamen University's marine research. To trace the origins of marine
LTS RN T (TR
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RAOIAFHTGARTRMRN. ARTHL . . . . . . . . . . .
EXNPRTARD, IR TEA ALY 28R, KB perspective. The lecture series embodied dedication and contributions of senior marine scientists, and explore
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the trinity of "science-technology-society, i Lo the future direction of the field station, we have launched the "Sufeng

communities from an anthropological science development, follow the footsteps of history, understand the

S e T LTS
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AR S uatuni Tour ol : expanding the depth and breadth of Reads the Ocean" column.

' arine science public communication.
— - This column is presented through dialogues between a virtual
/;1/// observer "Xiao Su" and a seasoned marine scientist—Professor Yan
%-I—E M E Lﬁﬂ: %E%‘_*iﬁﬁ Li, a resident scientist at T-SMART (under the pen name "Lao Hai")—
. guiding readers through the magnificent journey of marine scientific
The 10th MEL Graduate Academic Forum Successfully Held research. Since its inception in August 2023, the column has
B R ISLEIZERIIE+HEMELTZR The 10th MEL Graduate Academic Forum (MEGA), hosted by D-SMART, was R . published 21 issues in total, with 10 released in 2025, showcasing the

H2RICIETF 202557898 E 128 RIS . successfully held from July 9 to 12, 2025. Under the theme "Seize the time, 'Sea’ "t " heritage and innovation of marine research through vivid stories and

_ the future," the forum brought together 52 students and 8 invited guests,

SA N1 B . 1 1 ”
AEILIELL “Seize the time, 'Sea’ the future featuring 37 presentations across 5 frontier topics, along with ice-breaking
(B, BIUREE) HER, CR28F activities, skills workshops, roundtable discussions, and science popularization

4. 8UEEBERE, BSSARISERAFREI7IFE events. The forum attracted over 60 faculty and students from marine and HiEgEE | BIRRRRCZE
SR HRERIOE. KA TIER. Bt environmental sciences at Xiamen University, engaging in discussions on hot '

_ _ R topics such as sustainable development under marine environmental
A 3] == & frmd ‘/\i l] //E ) o o .
16, HEENEHT . IR 760REEITTA challenges. The event promoted interdisciplinary academic interaction and

FEFARREREINESS, RESFHEH provided impetus for exploring innovative pathways and cooperation
B NI FEREERRQIERETITIE, BHTE  opportunities.
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profound insights.
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"Bookish Island - Legal Charm of Minnan" World Book Day Themed Educational Activity
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On April 23,2025, Dongshan County People's Court, together with D-SMART and other organizations, held the "Bookish Island - Legal Charm
of Minnan" themed activity. Over 50 teachers, students, and court officials visited D-SMART, gaining in-depth understanding of the importance
of coral reef ecosystem protection through watching coral ecological footage, visiting research achievement exhibitions, and listening to
science popularization on marine ecological protection. Court officials delivered a lecture on "Judicial Protection of Coral Reserves," introducing
the judicial protection mechanisms of Dongshan Coral Provincial Nature Reserve through interactive Q&A. The activity also featured intangible

cultural heritage Nanyin performances and classic recitations, promoting the integration of reading and marine culture. 3

EHtEERAREKFIERZHIZ(UCAS)

The 17th University Consortium on Aquatic Sciences Symposium (UCAS)

2025F7814BZE18H, F17BUCASIHISAERENE X LSATEEANAET. AEMISZHEEEFK
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From July 14 to 18, 2025, the 17th UCAS Symposium was held in Keelung and Xiamen through a combination of online and offline formats.
Hosted by Taiwan Ocean University and co-organized by Xiamen University, The University of Hong Kong, and Taiwan Sun Yat-sen University,
the symposium brought together 53 faculty and students from four universities for academic exchanges on topics including ecotoxicology,

biodiversity, fisheries and aquaculture, climate change adaptation and technology, biogeochemical cycles, hydrogeology, and paleoclimate

science. During the symposium, 48 students delivered individual academic presentations, expanding professional horizons and building deep

friendships through interactions.
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