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Dongshan Swire Marine Station (Xiamen University)

Address: No. 121, Yanzi, Su Feng Mt. Road, Dongshan County,
Fujian Province, China

Tel: 0596— 5862891 / 0592-2880198
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Zhangjiang Estuary Mangrove Wetland Ecosystem Station (Xiamen University)
Address: 528—1 Tabei Road, Zhuta Village, Yunxiao County,
Fujian Province, China
Tel: 0592-2180502 / 18959288317
E-mail: yamian_zhang@xmu.edu.cn fangzs@xmu.edu.cn
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National Observation and Research Station for the Taiwan Strait Marine Ecosystem (T-SMART) was approved by the
Ministry of Science and Technology of China in October 2021. T-SMART consists of two substations, "Dongshan Swire
Marine Station (D-SMART)" and "Zhangjiang Estuary Mangrove Wetland Ecosystem Station (M—ECORS)", which covers
three observation areas including Taiwan Strait Upwelling, Dongshan Bay and Zhangjiang Estuary. It is mainly committed to
the long—term monitoring and experimental research on marine ecosystem structure and function, which provides science
and technology support for the marine health and the sustainable economic development.
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onal Observation and Research Station for the Taiwan Strait Marine Ecosystem

In 2024, all colleagures at the T-SMART remained committed
to the mission of "Observation, Research, Demonstration,
and Service." Propelled by technological innovation and
dedicated to supporting national strategic objectives, the
T-SMART achieved remarkable results in the observation and
research of ecosystems in the Taiwan Strait and adjacent
waters.

Scientific observations were solidly advanced. Throughout
2024, a total of 11 quarterly research cruises were successfully
completed, with coverage of key areas including upwelling
zones, Dongshan Bay, and Zhangjiang Estuary. Fourteen
sets of automated observation systems maintained seamless
and continuous operation. For the first time, T-SMART carried
out collaborative observations in cooperation with the Haixi
Field Station of the Ministry of Natural Resources. This
initiative pioneered a new cross - platform cooperation model,
providing more comprehensive data support for regional
ecosystem research.

Scientific research and innovation yielded abundant fruits.
New advancements were achieved in the research on coastal
upwelling - bay - coastal wetland ecosystems. The T-SMART
newly obtained approval for 25 scientific research projects.
These projects encompassed those under the National Key
Research & Development Program, Key Projects of the
National Natural Science Foundation of China (NSFC), Key
Projects of Joint Funds, and international (regional)
cooperation and exchange programs. In total, 98 research
papers were published and 11 invention patents were
authorized, highlighting T- SMART's academic leading role in
the field of marine ecology.

Notable achievements were attained in the construction
of the research team. The T-SMART was awarded for one
NSFC Innovative Research Group Project and one NSFC
Young Scientists Fund (Category A). One team member was
elected as a Fellow of the American Geophysical Union
(AGU) and was conferred the Earth and Space Science
Ambassador Award. Another team member received the
Russian Academy of Sciences Tercentenary Jubilee Medal.
Three members were elected as Fellows of the Ecological
Society of China, and one was granted the Special Allowance

from the State Council. Moreover, the T-SMART nurtured one
postdoctoral researcher and 53 master's and doctoral
students, thus providing a steady stream of high-quality talent
to the marine ecological environment field.

Cooperation and exchanges witnessed continuous deepening.
The T-SMART successfully held the first meeting of its
Second International Advisory Committee and sponsored the
"Cross-Strait Symposium on Marine Biological Resources
and Technology." Moreover, it took the lead in hosting the
"National Mangrove Conservation and Restoration
Workshop" and the "Inaugural Meeting of the Mangrove
Committee of the China Wetland Conservation Association."
Thanks to another donation of the Swire Group, the T-SMART
initiated the Dongshan Swire Marine Observation and
Education Program.

The capabilities of demonstration and service witnessed
a remarkable boost. China's first seagrass carbon sink
methodology passed the expert review. The T-SMART was
actively involved in science popularization and communication.
It organized 10 training programs and public outreach
activities. In cooperation with the State Key Laboratory of
Marine Environmental Science (MEL) of Xiamen University
and other institutions, the T-SMART co-hosted the "13th
Xiamen University Marine Science Open Day," attracting an
audience of over 12,000. T-SMART also established the
"Sufeng Forum" to further promote the dissemination of
marine conservation concepts.

Looking back on 2024, the T-SMART has taken firm and
resolute steps, writing a new chapter of high-quality
development. As we look forward, we are determined to
consistently adhere to the mission of the National Field
Station. We will deepen capacity-building efforts, intensity
resource sharing, broaden regional and international
cooperation, and propel marine ecosystem observation and
research to new pinnacles.

All colleagues at T-SMART will maintain an even more
high-spirited attitude and remain committed to contributing
even greater wisdom and strength to constructing a beautiful
ocean where humanity and nature coexist in harmony.
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Director.

Bangqin Huang
March, 2025
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2024 Headlines

Janua

® Nature Ecology & Evolution &3R8 FEIRIMAE
SEFEFNESIRZT ML 5 BBt E
SERGAF RIS ERIA AR

Research on "Stronger increases but greater variability
in global mangrove productivity compared to that of
adjacent terrestrial forests" was published in Nature
Ecology & Evolution

March

©® ‘BBUEFEF_EEREHEZERSFE XS
W EEINEFF
"The First Meeting of the Second International Advisory
Committee of the T-SMART" was held in Xiamen

© FRIIXWH “2024F5IEHIR" BRINEN=
i
The "2024 Sufeng Forum" of D-SMART was successfully
held three times

April

® MEL. T-SMARTEESMHEB N BEKRIK
CHIEFBIERITH
China’s first Seagrass Bed Carbon Sink Methodology,

led by MEL and T-SMART scientists, passed its panel
review

May

©® REERICHKET e LHEH &8 iE1R
REER

Zhang Rong, Secretary of the University Party
Committee, led a delegation to conduct a field

investigation on the construction and development
of the T-SMART

©® "SKBFEVMBRMENF K 2023 F
EHEEFH KR

Research on "Biological carbon pump estimate based on
multidecadal hydrographic data" won "Top 10 Science
and Technology Advances in Oceanology" of China

June-July

@ Bt NEKKNEREZHRS 8 (UCAS)
5% hE MEL ﬁﬂﬁi?—mbizﬂ?ﬁm;k%ﬁiﬁ
IR 25 71

The 16" University Consortium on Aquatic Sciences
Symposium and The 9" MEL Graduate Academic Forum
successfully held at D-SMART

August 8 B

@ BBULSEATRABAFIEKEFREE
ESIIN
The T-SMART and the Haixi Field Station of the Ministry

of Natural Resources jointly conducted a summer
research cruise

CEFFRAB S TTEREN AR
I% BN FE 28 EHAIE

The Group of Excellence on "Ocean metabolism and
elemental cycles" was awarded by the NSFC Science
Fund for Innovative Research Groups




Septem
© BBWHEFOFRN “EENBEHIEL=
RSFE” EEINRKFEFIFPMIBIETR

L&iEtT

The "Ecological Environment Data Sharing Service
Platform" developed by the T-SMART Data Center was
officially launched on the Xiamen University Ocean
Cloud Portal

©® ERINHIEEEMKNIBRRES S ST ITikE
RE=ERFAER
Minhan Dai was awarded the AGU Fellow and received

the AGU Ambassador Award for Earth and Space
Science

© ERKMERNEEFHFEEIME

Ling Cao received the NSFC Fund for Distinguished
Young Scholars

® A EESEENIERT YD)

Hosted the Blue Pioneers Accelerator Special Seminar
and Workshop

October

©® EBEMUIANERZEHERSE X T —
ITEMEENE IR
Wenyuan Ji, Director of the Wetland Management
Department of the National Forestry and Grassland

Administration and his delegation conducted a research
visit to the M-ECORS of the T-SMART

® £ “BERESFEVNERSEAMTIR”

Hosted the "Cross-Strait Symposium on Marine
Biological Resources and Technology"

® 7 “BFRHT AHFIH B =ZE TR
MEX%, &0 (EEHLEK) SH—KLIR
BEERIHE R

The 3 Global-ONCE Open Science Conference was
held, where the integrated undergraduate-graduate
course on Habitable Earth was launched

‘ Ministry of Ecology and Environment

- 2024 EiRES
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Novembe‘lm

© KEERAEFESFRIPIMIBREENU

Signing ceremony for marine ecological protection and
education project with Swire Group

® “EFGEHR BERARFITYESSEKE
MEFRPIERMTER R TN E L
The world’s first international standard proposal on
ocean carbon neutrality, titled "Ocean Negative Carbon

Emissions and Carbon Neutrality—General Principles
and Requirements" was approved, led by Global ONCE

© SRR RF@WIEFHFFRE
1T SIS-MARMMY R LT IR b iR 5

Signed the SIS-MAR Agreement with the Faculty of
Fisheries and Marine Sciences at IPB University (Institut
Pertanian Bogor), Indonesia, to establish a sister station
for mangrove research

© HEEDBE+=RBEAKFBFRFZFHE
MEE
Co-organized the 13" Xiamen University Marine
Science Open Day Science Popularization Event

December

© BigwmEN “2024F2EINMKRIFSIEES
="

The T-SMART hosted the "2024 National Mangrove
Protection and Restoration Seminar"

©® BBWED “hERHFRIPHSLNKEI
FIPEWZER WA S BLAMIIR BRI

zae"

The T-SMART hosted the " The Inaugural Meeting of the
Mangrove Wetland Conservation Professional Committee
of China Wetland Conservation Association"

® FESHESEEZENRLULESRESS
SLMs (&F)

Approved the Fujian Zhangzhou Dongshan Comprehensive
Ecological Quality Monitoring Station (Marine) under the
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Cruises of the T-SMART in the Taiwan Strait Upwelling Observation Area

BBEEE Bk EFRMNX AT S BkEES, aBnERLUIINEERRSLIRBEIRESFH,
FHTIREANIN, FREN EFRXEEKYIE. F. £MSH, URRaEBR ERKESRREE. &
TR HIRENHH o

20247, BBUTAEEBREFRMUXESE (58)  BZE (7-88) « #&F (118) 3IXKEIL
BRI . FHENALEFHRETENZ RN, FREFFER SFRMRERZELNN, HRRLINENE
Sk EFRAYEHE, DTaE Bk ERrR B IR BRI IE . SINIHI R EESI SN

The Taiwan Strait Upwelling Observation Area is located in the
southern part of the Taiwan Strait. Three transects have been
established in the waters east of Dongshan to the east of Nan'ao
Island for long-term observational research. The aim is to obtain
physical, chemical, and biological parameters of the seawater in the
upwelling region to explore the ecosystem characteristics, dynamic
changes, and driving mechanisms of the upwelling area in the
Taiwan Strait.

In 2024, the Taiwan Strait Station completed three large-scale survey
cruises in the upwelling observation area during spring (May),
summer (July-August), and autumn (November). Additionally,
intensive observations were conducted along the NA transect to
carry out continuous monitoring of marine hydrological
characteristics and various marine environmental factors. The
research focused on identifying upwelling signals in the waters east
of Dongshan and the Taiwan Bank, analyzing the role of the Taiwan
Strait in material exchange with the northern slope of the South
China Sea, and investigating key processes, dynamic proc ,

and their ecological and environmental effects. I=ESnaiva
Summer Cruise Stations
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Observation & Experiment
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Dongshan Bay Observation Area

KUBMAX A FREEEMNmARLERBIEEEE, U EFHR. BRI, KEREREX., ZBih
RAKEMIHOSESAERMNKE, MURESEYE. L%, £Y. KERSFEEAT. 20245, 88
IERINSKIR RS RFENIN, Rit=mEZE (18) . = (48) . EZ (8R) . %F (118)
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RBERESEME. ©F. KEREN. ENEXRIEZERN,

The Dongshan Bay Observation Area is located in
Dongshan Bay and its adjacent waters in Zhangzhou
City, Fujian Province. It focuses on key observation
regions such as upwelling zones, coral protection areas,
intensive aquaculture zones, and the nearby waters of
nuclear power plants and petrochemical bases. The
observation projects include physical elements, chemical
elements, sediment biochemical elements, and biological
elements. In 2024, the D-SMART continued its quarterly
survey cruises, completing investigations in winter
(January), spring (April), summer (August), and autumn
(November). The joint summer shared cruise conducted
by the Taiwan Strait Station and the Third Institute of
Oceanography of the Ministry of Natural Resources in the
Dongshan waters also successfully completed sampling
operations. This shared cruise aimed to achieve a
comprehensive survey of physical, chemical, sediment FURSERE S
biochemical, and biological elements in key areas of Voyage Completion Group Photo
Dongshan Bay by fully utilizing the resources of both
parties, including scientific researchers, vessels, and
survey equipment in the Dongshan waters.

RILIEIVALRER
Photos From the Dongshan Bay Observation Cruise

R Ilbiavtivi
D-SMART Cruise Stations
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Land-based Meteorological Observation

—_ 20245 EiRE
Annual Report

09/10

T-SMART

RULSEIR 7 HRIfERRYB SR NDZZABIX i B A S 5R1E,
WSS ) ) BIFT—RBEmR%RE,

(Sfz) whIheeiigs (b

RremEhESKRE (FREmhER
HiAIEIRe el s it T WS EERIIRE

X, #?ﬁ%‘c’%?ﬁ%ﬁﬁﬁ*%ﬁ@ﬁﬁﬁﬁﬁﬂﬂl%%lﬂiﬁiﬁ‘uut}\ﬁo ZSRIEKBESHAN . TRER. 5

HRBFNE. HERERMEFRRRA, EHENE[IIIMNEAYSIRILN

SERE. ZEPFRFR.

%gy ,\ﬁﬂ_.[zuzl‘i

2024F1 1B ETE,
MUSE B X

BILZE2024F12831H, #IERIEES8%LLL,
MR, K@, BE. BXEE. KSERREE.

RSFLFD X L3 A 55 Y

RRETRRRE. &St

RIENN, RILILEZAER. K EFRFRIENENAE, EEFVURUARNAE. HHEFEENX

DASERIAT, BFU~ARKE, KEXRS

E%O

The D-SMART currently uses the DZZ4 regional automatic
weather station, which is a next-generation automatic weather
station fully compliant with the "Functional Specifications for
New Automatic Weather (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 00:00 on January 1, 2024, to December 31, 2024, the data
reception rate has been above 88%, and the system has been
operating stably. The observed parameters include wind speed,

LSS

Dongshan Meteorological Observation Field

2%, SFEXNEIARREIRE

; EEFUMRLAERS

wind direction, temperature, relative humidity, atmospheric
pressure, and precipitation.

According to observations, the D-SMART is primarily influenced
by northeasterly winds in spring, autumn, and winter, while
southwesterly winds dominate in summer. In spring, the main
wind force is level 5 and below; in summer, winds of levels 2 to
4 are predominant; in autumn, the weather is variable, with
similar frequencies of wind forces across all levels; and in winter,
wind forces above level 4 are more common.
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Subterranean Estuary Observation
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Time-series observations of groundwater level, temperature and
conductivity at W4, W1, W3 and W2 with well depth 20 m, 48 m, 58
m and 98 m, respectively, from 6th March to 31st December are
illustrated in Figure 1.

The groundwater level at W4 generally exhibited an increasing trend
from March , and then began to decrease at the end of November,
ranging from 12.61 m to 14.39 m, with an average of 13.54 + 0.37 m.
Groundwater temperature displayed a noticeable seasonal change
influenced by strong solar radiation in summer, peaking between
May and June. Specifically, the temperature varied from 23.76 to
23.87°C, with a mean value of 23.82 + 0.02°C . The variation in
conductivity was more intricate, ranging from 521.1 to 532.8 ps/cm,
with an average of 524.8 + 1.7 ps/cm. From September to October,
the fluctuation in conductivity was the largest.

Similar to W4, the groundwater level of W1 also first rise, then fall,
ranging from 15.94 m to 17.74 m, with an average value of 16.87 +
0.37 m. Temperature exhibited very subtle changes, ranging from
23.81°C to 23.82°C, with a mean value of 23.814 + 0.003°C. The
conductivity exhibited a similar pattern to the level, increasing over
time. Unlike groundwater level, the conductivity decreased during

F19{E425.291+0.002, BEZH (us/cm) E3FKRERIE,
b#, NERERIRBIMETN. SRR, BEENTWBENEI22.0-951.2,

MEZEE T
FHIEF862.9 + 22.2,

October and November, and reached a transient highest value in
December. Overall, the conductivity varied from 547.2 to 608.9 ps/cm,
with a mean value of 574.9 + 13.6 ps/cm.

The variation of groundwater level in W3 shared the same pattern as
W4 and W1, ranging from 13.81 to 15.58 m, with an average of 14.72
+ 0.37 m. Groundwater temperature didn't show a seasonal change,
ranging from 24.01 to 24.06°C, with an average of 24.021 + 0.008°C.
The variation in conductivity was similar to W1, exhibited an
increasing trend. However, unlike W1, the fluctuation in conductivity
was the largest between October and November. In general, the
conductivity varied from 515.2 to 529.1 ps/cm, with an average of
520.8 + 3.2 ys/cm.

The variation in level of W2 resembled that of other three, ranging
from 13.26 m to 15.11 m, with an average value of 14.24+ 0.38 m.
Temperature exhibited very subtle changes, ranging from 25.27°C to
25.30°C , with a mean value of 25.291 + 0.002°C. The conductivity
experienced a sudden increase in March and then gradually
decreased, with no significant change since June. In general, the
conductivity varied from 422.0 to 951.2 pys/cm, with an average of
862.9 + 22.2 ps/cm.
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Real-time Observation of Water Environment Parameters in Dongshan Bay Aquaculture Area

RUKREZHEITEHEEEFNNFE, FIRMERNZA, ERLUEAEZEXMERSTE, SCIRE.
BE. BSRESHMSITMN . 2024 FZEHFEFIEKEIINERES, EEIE10.2MB. BiEHIHEIT4H
P8R, EBHITEREEBARELER, FRRRER.

ERIT, EFHEKRS.2KAEMERRMNNESFIHKIEN21.84£4.76C, FHHER
32.15+£1.51; FEYYKIR12.07 KRR EIRNFIIKIEN22.44 £3.42°C, FIYHEH33.05+£0.89,

The D-SMART relies on the marine observation platform of the
fishing raft base and utilizes 10T technology to deploy temperature
and salinity chains in the intensive aquaculture area of Dongshan
Bay, enabling real-time observation of parameters such as
temperature, salinity, and conductivity. In 2024, the aquaculture
water observation system at the fishing raft base collected 10.2 MB
of data. During this period, a total of 8 maintenance operations were
conducted, primarily involving sensor cleaning, calibration, and
transmission system maintenance.

According to statistics, the CTD (Conductivity, Temperature, Depth)
instrument at an average depth of 5.23 meters recorded an average
water temperature of 21.84 + 4.76°C and an average salinity of 32.15 TN E

+ 1.51. At an average depth of 12.07 meters, the CTD instrument Field Observation Diagram
recorded an average water temperature of 22.44 + 3.42°C and an

average salinity of 33.05 + 0.89.

FLUIKBREE MRS SR

Solar Ultraviolet Radiation Observation System

BIIXI 8 B FIOKERIMNESREHITIFE, SREHE, M BEI7TAPAR. UVAMIUVBRAZIEMNE
¥, BE7RBMREI&EKXE, N7TBHEN2RH2IEEEL . PAR. UVAFIUVBHISEAR IR RESD
B79256.01 Wm=2 (78188 ) . 27.86 Wm= (78318 ) #11.09 W m=2 (7B21H) ; &/\B¥IEH
BEDRIN12.21Wm= (486H) 1.00Wm=2 (486H) 0.02Wm= (18208) .

By mapping the daily average solar UV radiation intensity, the results UVA - UVB'100 — PAR

show that PAR, UVA, and UVB generally increase from January to 250 1 '| *

July, and reach the maximum value in July, and then decrease from 200, | .l"f i

July to December. The maximum average daily radiation intensity of s h |

PAR, UVA, and UVB was 256.01 W m (July 18), 27.86 W m2 (July E’“‘" (| }'M ‘ ‘ r “

31), and, 1.09 W m2 (July 21), respectively. The minimum average %E'm. n ‘

daily radiation intensity was 12.21 W m-2 (April 31), 1.00 W m-2 (April = fl”'| | 1 U \ w

31), 0.02 W m2 (January 20). N L) ',fﬂ h J 1
od — TN PRY ¥ )

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
Date(month)
2024F KHPAR . UVAFIUVBIESTAIR 9L
Average Daily Changes in Solar PAR, UVA, and UVB Radiation in 2024
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Survey Cruise in the Zhangjiang Estuary Observation Area

B LESEHAKIE RN 88l MESZ—, BEMRAREDIERENITESTIbE
TEFRKPEZMNEREN . BIOWIXUTEREENHTEEEIO, REIHMEIENRE T TIES
NBLUKE,., SEBYEIBHITAIRE, 2024F8 8T8 IOWNNKIRF TR TEZE (1) « &F
(48) . EZ (88) M#ZE (118) AIBURIN, KE T BIFEKAEBUSH FFEYN. RAENSS
HEAIUEE, XEEEAMIBTRUE TIOESRERKBTN, ERTENBRKSHTKZERNE
BRHKERMEEE, URLINNELKE-UORFNEONRZIREE, NIRRT ESTHEESR
FRINTENWIRE TEEIE.

The long-term fixed-point observation of the Zhangjiang Estuary coastal wetland is one of the core tasks of the T-SMART and
serves as a critical foundation for studying the long-term impacts of human activities and global changes on coastal wetland
ecosystems. The Zhangjiang Estuary observation area is located at the Zhangjiang Estuary in Yunxiao County, Zhangzhou City,
Fujian Province, encompassing mangrove tidal creeks and the waters from the lower reaches of the Zhangjiang River to its estuary.
By conducting manual sampling in conjunction with tidal cycles, the T-SMART successfully completed survey
cruises in the Zhangjiang Estuary observation area during winter (January), spring (April), summer (August), and autumn
(November) of 2024. The collected monitoring data included physicochemical parameters of water bodies, plankton, and benthic
organisms. These data are not only used to monitor the long-term changes in the Zhangjiang Estuary ecosystem but also to quantify
the vertical exchange of water and material fluxes between surface water and groundwater, as well as the lateral material exchange
fluxes in the mangrove/Spartina alterniflora-estuary system. This provides essential support for in-depth research on the dynamic
changes of coastal wetland ecosystems.
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Zhangjiang Estuary Cruise Stations (National) and
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On-site Photos of the Cruise
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Flora Biodiversity Surveys for Coastal Wetlands
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T-SMART

AFFENNIRMR BB RHAERAE KR (B IBERTW., IR RER, RENEKSIEE
WHIAEBEDRIGAL, ETOKRIRI T 6N IMK AR, SFHT U, YUAESELEYD
EERME. SE. BE. WiE, DURINENEEMIENNRES. i, LRHERE T 10T EBEE

%ﬁiﬂjo

20245, EIOXRHTFM T ANKIIEBEEF DA XN, WNIERRESBEYE =T
K BE. BEENERS. XEMUEIEANDIMRESESHRF . TRTEEERAR, UREEKRENR

IMAISE .. SREMVLEIRFES T 22 FKIE.

To continuously monitor the growth status of mangrove and salt
marsh wetland vegetation, changes in wetland area, invasive
species, and their responses to global climate change and
human activities, the M-ECORS has established six permanent
mangrove plots, with observations conducted once a year. The
observation content includes the species, height, density, and
diameter at breast height of mangrove plant communities, as
well as the categories and quality of mangrove litter. Additionally,
the experimental site has set up ten salt marsh plant plots.

In 2024, the M-ECORS completed one round of monitoring for
both mangrove and salt marsh fixed plots, with observation
indicators covering the species, height, density, and basal
diameter of salt marsh plant communities. These observational
data provide crucial scientific support for research on mangrove
ecosystems, blue carbon in mangrove wetlands, and the
patterns, processes, and mechanisms of Spartina alterniflora
invasion into mangrove areas.
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Faunal Biodiversity Observations for Coastal Wetlands

AREIREWE L OANEIRRIsn St BIOLNHAEE. BEMEEH A ENY)
MSHEEMNRE T WNELE . SR, NUSTFEENMRE. HE. EMENSHEF. 2024
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ETZFNEE, 8 RANYSAN, ZIBTHHVIEEFKBIMENSHOm, NEMSHEERIPREMR
T EEREMBIESIE.
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To conduct long-term monitoring of animal diversity in the mangrove
wetlands of the Zhangjiang Estuary, the M-ECORS has established
monitoring transects, sampling points, and quadrats for observing the
diversity of birds, fish, and intertidal benthic animals. Monitoring indicators
include species, population, biomass, and distribution of these animals. In ?
2024, the M-ECORS completed two rounds of animal diversity monitoring. :
With the support of the Zhangjiang Estuary Mangrove National Nature
Reserve, the experimental site has conducted multi-year observations on
birds, fish, and benthic animals, capturing long-term population dynamics ;
and distribution patterns of animal groups. These efforts provide essential =
foundational data for biodiversity conservation.

Tk

B L R E
Map of Transects and Sampling
Points in the Zhangjiang Estuary

AT R EFTLAER A ISESUNIEhZiE) oy
On-site Photos of Benthic Fauna Sampling On-site Photos of Bird Monitoring
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Water Level Gradient Control Experiment

LRRFUTEZ IANYOXE, BTiaiREkAumEzR
HFaLMBERK—BBENEE, SERRBFELASER
BIKIHS 5K E N E XA E A E B S EKAIIKED
M. BZE20245F, ZRR I TR FIFEENES .

The experimental system is located in the estuary area of the Zhangjiang River
in Yunxiao. By utilizing a water level gradient control platform along the
watershed, it achieves the regulation of natural water-salinity gradients. The
system aims to investigate the driving mechanisms of the synergistic changes
in inundation duration and seawater salinity on the regeneration and growth of .
mangrove seedlings under the context of sea-level rise. As of 2024, the system IR E R HISLI0 R 5

has successfully completed its annual continuous monitoring tasks. Water Level Gradient Control Experimental System
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Faunal Biodiversity Surveys for Coastal Wetlands

IZIAFKIBR LI RE, WRLSWHHERPFREALS -8B T RIBEZN, 7o F B
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This study, conducted at D-SMART, implemented long-term
acoustic monitoring in the Dongshan Bay Coral Reef
Reserve and a fish Platoon in Dongshan Bay. By leveraging
ecological data from the coral reef reserve and weather
data obtained from the weather observation system at
D-SMART, A joint acoustical and environmental factors

monitoring system was established. The work proves
that the acoustic behavior of snapping shrimp exhibits
significant responses to changes in environmental

ecological factors such as temperature, salinity, dissolved STre . mae

oxygen, and turbidity, and is sensitive to the noise of fishing

boats. Such behavioral adjustments in snapping shrimp RULARERIP XA L

may impact their interspecific acoustic signaling and Acoustic Monitoring in the Coral Reef Protection Area at Dongshan Bay

intraspecific communication.

WIS mEAT | MEWIT | MGDIOT | MCZIONT | MGRILD MERLI6
Dae

(b) <)

slope = 291 74121 (smap Sominy"C shope = B8 5415.7 (enap”
- * s A 5. - peibl
B M0 pcomal b 5 0001 p <0000l
g g
2 2
T Mo Z 2000
£ E
E F
& 100 5 1000,
na ns n4 no 36
Saliniy (%)

shope = -55.51 1.4 {snap Meran b (m's)
. =081

RUILEHE I K SRARIR A SRR

Acoustic Monitoring at a Fish Platoon in Dongshan Bay and the Boat Noise Source
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Study on the Relationship Between Carbon Sequestration and Environmental Change of
Phytoplankton Community in Dongshan Coastal Area

ZIRREIER LSRR T RIS F i EEs S B S MR LU R R . 22 THMRESLRR
%, BIIRIVEFRR. BFRUEMEFRUSHRESG, FRHMREEARLR. HRERKRHE, ThEE
ROk, KERFFEMINEEREEMHI CTHEAIMHWS N FRIVE BEZAIIME . IREREHFITE]
REM. 241, EMHWSHIE, REFDNTFEUREMERENRDTEREEZIMMRRESE . It
sb, FIFEYEE AR E D EMHWSSHB S e a8 BRI~ £

This study investigated the relationship between carbon sequestration by phytoplankton communities in the coastal waters near
Dongshan and environmental changes, utilizing data observed at D-SMART. A microscale experimental system was established at
D-SMART to conduct microscale culture experiments under simulated environmental conditions, including marine heatwaves (MHWs),
ocean warming, and ocean acidification. This study indicates that key phytoplankton functional groups in the southern coastal waters of
China exhibited significant resilience, recovery capacity, and temporal stability under the influence of MHWs with a temperature
increase of 3°C. However, reduced primary productivity during MHWs events, along with decreased biomass density, might significantly
impact secondary producers. In addition, changes in the phytoplankton community structure may influence coastal food web processes,
particularly during MHW events.

MRERAZRES

Microscale Cultivation System
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Response of Phytoplankton Growth to Temperature and Nutrient Interaction in Subtropical
Coastal Waters

IZIAFRIER UL R T —RIBEEMEFBFEARRESLR, DUIRFTIEEMESFBBEE(FRN
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This study conducted a series of temperature- and nutrient-manipulated dilution experiments at D-SMART, focusing on two subtropical
coastal sites in Dongshan Bay, to investigate the effects of temperature and nutrient coupling on phytoplankton community growth rates.
The intrinsic growth rate of the phytoplankton community in Dongshan Bay exhibits a left-skewed unimodal response to temperature
variations. While warming enhances phytoplankton growth, a rapid decline in growth rate occurs when temperature exceeds the optimal
threshold, even with minor increases. The thermal response of phytoplankton community growth in Dongshan Bay shows significant
changes when nutrient concentration variations are combined with temperature fluctuations. Under low nutrient conditions, both the
maximum growth rate and the optimal growth temperature of the phytoplankton community are significantly reduced. This indicates that
nutrient limitation exacerbates the negative effects of warming on phytoplankton community growth.
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The Location of the Stations in Dongshan Bay

RUSLIRIBRIEIEAR RS
Temperature-regulated Incubation System in D-SMART
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Responces of phytoplankton community intrinsic growth rates to
warming in different months. The red vertical dashed lines represents the
optimal growth temperature (7o) of the phytoplankton community, while
the black lines represents the in situ sea surface temperature (SST).

TEAHAEERSRME MFIFEMEREE KWUTFHRAEAL
B ARERENMERR T AENEASEBEE, N1EIN6ERR
EFREMNMEEISEHIEM
Response of phytoplankton community growth rates to warming under
different nutrient conditions across various months. The curves of
different colors in the figure represent distinct nutrient gradients, with N1
to N6 indicating increasing nutrient concentrations from low to high.
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Multi-trait Evaluation and Selection of Kuruma Shrimp, Penaeus japonicus

ZIAREIER UL G SRR REFR, FRRITTHIFSBETAREIUFaRITIFORI
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The research, conducted by utilizing the facilites and
experimental resources at D-SMART, led to the
development and design of a high-throughput behavioral
phenotype monitoring platform and a heart rate monitoring
device for shrimp. Based on these two systems, the group
adopted a combination of traditional evaluation methods
and high-throughput phenotypic monitoring techniques to
investigate the traits of P, japonicus, including resistance to
WSSV (White Spot Syndrome Virus), low salinity, nitrite A AT T

toxicity, and high temperatures. We established a new Penaeus japonicus o
method for efficiently screening individuals with desirable

traits based on computer vision technology, which has been
applied in the shrimp breeding process. To date, the group
has successfully bred a new Penaeus japonicus line with L
stable genetic inheritance of high-temperature resistance, o A— I
significantly improving heat tolerance. Additionally, the
breeding efforts for other resistance traits have been rapidly
advanced.

S ORRBNMNIEE
Shrimp Heart Rate Phenotype Monitoring Device

(b) () (d)

T 7 = s wae w0, XM WA . " . .
Shrimp behavior observation and 2019-12.26 08:00:23 506.0 1560 Shrimp behavior phenotypic data analysis

. . 2019-12-26 08:00:23 508.0 1560

video recording system 2018-12-26 08:00:23 509.0 1560 system

2019-12-26 08:00:23 509.0 1560

2019-12-26 08:00:23 510.0 1560 ; ; ; g

F 15 of 2019-12-26 08:00:24 510.0 1580 ction: n tes ir

2019-12-26 08:00:24 510.0 1580
2019-12-26 080024 §11.0 1590
2019-12.26 080024 5120 1600
2019-12-26 080024 5130 161.0
2019-12.26 080025 5130 165.0

2015-12.25 080025 5130 167.0
2019-12-26 08:00:25 513.0 167.0 v
4
Xy data calculation program i
L |coordinates | | import |3 cleaning |:| calculation |
43
H ‘1 1 Multidimensional high-throughput shrimp locomotor behavier ]
l_ phenotype database

Shrimp motility Shrimp activity Shrimp exploration

cumulative stationary
time

angular i
acceleration || |

| | speed | | acceleration
| & :
angle divided by the
labyrinth

movement distance

| cumulative exercise
time

Shrimp temporary holding ; Shrimp behavior tracking and ﬂ ﬂ
system S ] identification system E 3

data visualization

‘ data modeling

SEEWIMTAREFERG
The Architecture of the High-throughput Shrimp Behavioral Phenotyping Platform






®@ FEIMENE Introduction of New Projects

BFEFEAE S TEER

Marine Metabolism and Element Cycles

ERBARZESCIFHAREFIA 2025-2029 | BAM. KE, HiSiE. Hx01%.
HIRR . K

NSFC Innovation Research Group project 2025-2029 | Dalin Shi, Yao Zhang, Haizheng Hong, Zhimian Cao,
Xin Liu, Yuan Shen

BHACRESFEERESS . MEMEFE. BFEMEKUCFNRENE, BR “SFHRHS5STHRER X—
ANGAFRAE, EEFMENRESHRARER. FirEmkakEsEy . RETTEMBKUFEAZ L EIS—K
SIEEHE, BHARR[H—TRUEGFERR, BRSFZFFEDFHRCHNISRBEIMEZEF, ERESTEER
IR ERFZMNE, HMPAFIFUUEX 2R HIIENFIRER, LABBEEFFrEMFHIRAHE STRBERAEEIGR
MERR, EEFR ESBE—F2it.

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 collaborations
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.

| Element |
Cycles

EARRAE: SFEE S TREER

The Research Direction of the Group: Marine Metabolism and Element Cycles
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Marine Biological Resource Conservation and Sustainable Utilization

ERAESERFELSEH 2025-2029 | ¥

National Science Fund for Distinguished Young Scholars | Ling Cao

MEHMHRER SRS FENR BT R BEREFEL RRFNEE AV ESIMEIF WM A, BRET
ERTUENTEGEIRFE-ET-HREGRRBEERNNSEEDESR. HARRBIZH-ITE-RI-NXHZE
BIXRAFREE, RANRTSEZHERD THILEe K RE-ET-12EGRANNTELNE . IWREERNEIE .
BESHEXRIFESEERNT, MEAMREFRMEREAF. £5%2. BKRIGC. NMEFENDETFERESEERER
BIRMAB SR SRR

This project addresses the longstanding and emerging ecological, environmental, and industrial efficiency challenges arising from the
development and utilization of marine biological resources in China. It aims to establish a dynamic, integrative analytical framework that
captures the coupled feedback mechanisms among coastal fishery resources, ecosystems, and socio-economic systems under global
changing conditions. Employing a multi-tiered research strategy encompassing diagnosis, attribution, simulation, and response, the
project will examine the dynamic evolution, adaptive responses, and synergistic processes within these coastal
resource—ecology—society networks. Ultimately, it seeks to quantify and identify multidimensional risks and to propose integrated,
sustainable development and regulatory strategies that balance resource conservation, ecological security, carbon reduction and
sequestration, and enhanced economic value creation.

Coupled Complex System of Marine
Resources, Ecosystems and Society
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Marine Fishery Resources-Ecology-Society Integrated System
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Ecological and Evolutionary Strategies of Marine Autotrophic Microorganisms under Global
Warming and Their Impacts on Biogeochemical Cycling

EXBANFEERSEAMA 2025-2029 | 3KIE

NSFC Key Project 2025-2029 | Yao Zhang
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This project focuses on the most dominant/key groups of marine primary producers, namely Prochlorococcus in the euphotic zone and
nitrifiers in the dark ocean. Through a combination of long-term serially propagated experiments in the laboratory, field observations,
global multi-omics analysis, and Earth system numerical simulations, this project will investigate the genome evolution, responses of
matter and energy metabolism, and the evolution and ecological strategies of typical autotrophic marine microbes, as well as their
impacts on the global-scale marine ecosystem and elemental cycling. This project will achieve the following three objectives: (1) Clarify
the differences in short-term responses and long-term adaptation of typical species to ocean warming, unveil their genome evolution
characteristics and physiological phenotype changes under long-term adaptation, as well as explore the evolution trends of interspecies
relationships; (2) Elucidate the regulatory mechanisms of temperature on population structure, key/functional genefeatures and
expression profiles, as well as important biogeochemical cycling processes such as microbial-mediated carbon sequestration,
nitrogen/phosphorus assimilation and transformation, and oxygen production and consumption; (3) Establish a set of parameters for the
growth and metabolic processes of typical species, populations, and communities under warming effects; and construct and optimize
models to predict the impact of warming-driven shifts of autotrophic microbes on key element cycles in the ocean and their feedback to
climate change.

POC, DOC

MEXEHRFERINEEMRAE

The Key Scientific Issues and Main Research Contents of the Project
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Research and Integrated Demonstration of Near-natural Restoration Techniques for Typical
Coastal Ecosystems and Ecological Corridors in Southern China

EIRESHALITRILIE 2024-2027 | #@&K

National Key Research and Development Program 2024-2027 | Lingfeng Huang
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The coastal zone is a strategic area critical for national
ecological security and sustainable socio-economic development.
However, due to its high ecological vulnerability, coastal
ecosystems are at significant risk of degradation and even
potential regime shifts, which are further exacerbated by
intense human activities and climate change. Therefore,
scientific protection, restoration efforts, and accurate
monitoring and early warning systems are essential to
reversing degradation and preventing further risks.

The project focuses on the research and demonstration of key
near-natural restoration techniques for typical coastal
ecosystems and their connectivity in the southern regions of
China. It specifically selects representative coastal ecosystems
along the Fujian coast, from Yunxiao to Dongshan, including
mangroves, bays, and coral reefs. Guided by the principles of
integrated land-sea management and system restoration, the
project aims to develop and integrate multiple near-natural
restoration technologies based on nature-based approaches.
By optimizing the configuration of ecological corridors across
ecosystem interfaces and implementing regional ecosystem
restoration strategies, the project seeks to establish a new
model for the near-natural restoration of southern China's
typical coastal ecosystems and their connectivity, represented
by the "mangrove-bay-coral reef" system. This model will be
characterized by the synergistic collaboration of biological,

chemical, hydrological, and substrate factors. Additionally, the
project will carry out demonstration applications and evaluation
of restoration effectiveness. The goal is to provide critical
technical support for the scientific restoration of regional
coastal ecosystems and their connectivity, offering a new
paradigm for overcoming the technical bottlenecks in
transitioning coastal ecosystem protection and restoration from
focusing on isolated, single ecosystem types to a broader,
multi-ecosystem approach.
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New Approaches for Near-natural Restoration of Typical
Coastal Ecosystems and Connectivity in Southern China
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Sino-French Joint Laboratory of Marine Microbial Ecology

ERERHALRITE 2025-2027 | EHR (85)

National Key Research and Development Programs 2025-2027 | Bangqgin Huang (Co-PI)
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The project focuses on the structure and dynamics of marine
microbial food webs in different trophic states of oceanic regions.
It aims to provide a comprehensive understanding of the
differences in microbial food web structures between eutrophic
and oligotrophic areas, the short-term dynamics of microbial
food web organisms in response to environmental stressors, and
the responses of microbial food web organisms to small- and
mesoscale oceanic physical processes.

The work plan in the project includes: 1) Conducting systematic
surveys of microbial food web organisms in Jiaozhou Bay,
Dongshan Bay, and the oligotrophic Marseille Bay, revealing
significant differences in microbial food web structures between
different trophic states. 2) Using high-frequency in situ flow
cytometry for continuous observations at the East China Sea
buoy and Jiaozhou Bay shore-based observation platform,
elucidating the rapid response mechanisms of microbial food
web organisms to short-term environmental changes such as
weather events and water mass movements. 3) Combining
SWOT satellite data and ship-based field surveys to study the
distribution characteristics of microbial food web organisms in
small- and mesoscale oceanic eddies and fronts, revealing the
regulatory effects of oceanic physical processes on the
distribution of microbial food web organisms.

The Chinese team is led by Zhang Wuchang from the Institute of
Oceanology, Chinese Academy of Sciences (project leader), and
includes Xiamen University (Huang Bangqin), Ocean University
of China, Shanghai Jiao Tong University, and Guangdong
Provincial Laboratory of Southern Marine Science and
Engineering (Guangzhou). The French team is the
Mediterranean Institute of Oceanography.

MPW abundance and biomass

1

Difference of the Structurs of Short-term Dynamics af Impact of Small- and Mesoscale
MPW in Sino-French bays MPW in Coastal Waters Physical Processes on MPW
pact of Troph Sh Dynamics of MFW Responses of MPW to Small- and
on the Structure of MPW and

and hy
mﬁ A in Coastal Waters Open Ocean
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Impacts of Ocean Acidification and Warming on the Mechanistic Coupling
Between Photosynthetic Carbon Fixation and Methane Release By Phytoplankton

EXREARNFESER(X)SESZRTE 2024-2026 | St

NSFC International (Regional) Cooperation and Exchange Program 2024-2026 | Kunshan Gao
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Methane (CH.), a key greenhouse gas, is about 30 times more potent than CO- per mol in terms of warming the earth. The recently
proven methane release by phytoplankton during photosynthesis has been hypothesized to be partly responsible for net oceanic CH,
emission. Impacts of ocean acidification (OA) and warming (OW) on the coupling of phytoplankton CO- fixation and CH4 production can
affect the capacities of the oceanic sink and source of these greenhouse gases and are closely related to feedbacks of marine
ecosystems to climate change. We perform differently scaled experiments: from controlled laboratory experiments under future OA and
OW scenarios on cyanobacterial diazotrophs, coccolithophores, and diatoms, to mesocosm, and on-deck incubations of coastal
phytoplankton populations, to research the phytoplankton CH4 production and its relationship with photosynthetic C fixation, and assess
its ratios to photosynthetic C fixation under influences of OA and OW. The generated data from this project provide fundamental
understanding of the proportional changes of phytoplankton CH. production and photosynthetic C fixation and related mechanisms,
which is essential for predicting oceanic sinks and sources of these greenhouse gases and their climate change feedbacks and for
better constraining the current global CH, budget.

MEEmMENEEHENT:
(1) BB (PEFRSSES) FHEYEEERIRTE2E
ke, FHENEYERFTEEFREPEMERRLR;
(2) RERFSEN227-494 mol COHER1 mol CHs, EF=4%
FiemBlIss EERN HNEERA) B131%;

(3) BERMNERTERLE, Blir 2588 FERE
R SHEEHKREZEZEZFEEXXRR, ARELET, BAERS
BIE—P R MWBRREREALHT7 x 101 Fkz,

FEE

Euphotic
zone

Ocean
interior

The main progresses achieved in the project are as following:

(1) there is a significant positive correlation between the methane production
of the phytoplankton community in Dongshan Bay (southern part of the East
China Sea) and the photosynthetic carbon fixation amount, phytoplankton
biomass, and major nutrients;

(2) the methane production rates of Trichodesmium showed robust positive
correlations with the assimilation rates of carbon, resulting in the methane
production quotients of 227-494 for carbon, which can offset about 1% of its

usei B &
SEETR. FEESESERIIRETE, MR
FUEREESMEFRENURIRER. BFPHREEE
BN LRI se e IME D FABE, MR
SRR RERERIER AN (RDOC) 14
M_EAIER (BCP) BIFHEMIRSTER

( E.huxleyi) =4 (CH4) BYHE

Conceptual illustration of CHs production by the microalga

CO, mitigation effects;

(3) the bloom-forming marine microalga Emiliania huxleyi released methane
during photosynthesis (did not generate it in darkness) while grown under
different light levels, the amount of methane released correlated positively with
photosynthetic electron transfer and carbon fixation. The microalga released
up to 7 moles methane while fixing about 10° moles of carbon dioxide.

Emiliania huxleyi. The CHa produced during photosynthesis
and the microalgal carbon sequestration exhibit antagonistic
feedbacks to global warming. The photosynthesis-driven CHa
in the oceans may affect its upward flux, thereby likely
counteract phytoplankton carbon sequestration involving
refractory dissolved organic carbon (RDOC) and biological
CO: pump (BCP).
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Microplastic Pollution, Microbial Diversity and Degradation Mechanism of Microplastics in

Maricultural Area

ERRIZEIFEZBRKSERITE 2024-2027 | E#HLI

National Science Joint Fund for Regional Innovation and Development | Xinhong Wang
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£ (iBKkE, Oryzias melastigma ) MFEARR, HRBEZEMENER. FERSHESIHME, SEMEHERN
REIRE, THMEMEIERHMENES; Hit, 98, EEMENXRERE, ETEMERNE, BrHUEDER
MEBRIHIRBENLE] . XTI RN R AERF M EM R BB SIS MR Do iR EE R KR

REFEEETR T KFERMENT S BIRMASIEREZMERRT . W T HMEH- ATBK-KkEHLE
EMFEER; HRMENZRESKSHNHEMENSHENZN; WE T BKFEXNRY-MEBHERER, X

BEMENEREHTOBSHE.

Microplastics, known as "PM2.5 in the sea", have the potential
impact on marine ecosystems, pollute the surrounding
environment andhazard to wildlife and human health. As the most
complex and diverse microbial community in organisms, intestinal
microbes are not only the main checkpoint of microplastic stress,
but also an important "bioreactor". Their degradation potential for
microplastics has been confirmed in insects and other
invertebrates. Compared with invertebrates, aquatic animal gut is
an important site for microplastic bioaccumulation and microbial
interaction. Aquatic animal intestinal microbes may be one of the
driving forces for the biodegradation of microplastics in the aquatic
environment.However, their biodegradation potential for
microplastics in marine aquaculture areas with severe
microplastic pollution is still unclear, and its biodegradation
potential and degradation mechanism need to be further explored
and studied.

In this project, the typical intensive marine aquaculture area in
Fujian Province is taken as the main research area, and the
pollution characteristics of microplastics and the diversity
characteristics of microplastics in the marine aquaculture area are
clarified through field investigation, in-situ experiments and
laboratory simulations. Analytical instrument such as flourier
infrared spectroscopy (p-FTIR), nano-scale hyperspectral
microscopic imaging system, pyrolysis gas chromatography-mass
spectrometry (PY-GC-MS) and new technologies such as
transcriptome, metagenome and microfluidic chip were used to
clarify the pollution characteristics of microplastics and the
diversity characteristics of microplastics in maricultural areas. We
also aim to investigate the composition, abundance and diversity
of fish gut microbes and evaluate the potential of microbial

degradation of microplastics by combining with the key processes
of microplastic degradation by constructing microplastic-sea
water-marine fish (Oryzias melastigma) microcosmic system.
Finally, the key microplastics degrading bacteria were screened,
isolated and identified. The degradation products and degradation
pathways of microplastics were analyzed through bioinformatics
processing, and the key mechanism of microbial degradation of
microplastics was revealed. This study will provide an important
scientific basis for understanding the interaction mechanism
between microplastics and microorganisms and preventing and
controlling microplastic pollution in the aquatic environment.

In this year, the adsorption characteristics and influencing factors
of microplastics on metals in marine aquaculture areas were
studied, and the microcosmic system of microplastics-artificial
seawater-medaka laboratory was constructed. To study the
effects of microplastic exposure to medaka on intestinal microbial
diversity,asediment-microplastic degradation system was
constructed in marine aquaculture area, and potential
microplastic-degrading bacteria were isolated and screened.
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Adsorption of Metals on Aged Microplastics in Intensive Mariculture Areas
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Science Communication: Jointly Promote “Protect the Mangrove Ecosystems” Popular
Science Education Based on National Observation and Research Station and Ramsar Site

EXBARFESHENE 2024-2025 | it

NSFC Science Popularization Project 2024-2025 | Yamian Zhang

MEHYNARTTEHEE DEFEEHAELIMAVRIPEIRIKARREDH, KIEETAKFRESEBIEFETSRRE
R FMUARGEINE IOEFREZE, ROKESKERAESNARMNEMAAME, UREREZITIEA
WRME, BEMNERT/NZERMR, WRINMHERSFE, TEZRRX. T, REMEREREARR, ®HlLiH
NEFHIMAENHEST, BRMEFR, AROXEHDEEEE, REFEINMFRIPEERSEHIF.

The project focuses on the issue that public awareness of the protection and management of mangroves is still lacking, especially
among the teenagers. In this case, by taking the advantages of research and talents of high-level scientific research platform, as well
as the resources of Ramsar Site of International Importance, this project will establish a mangrove science popularization platform,
create a multi-leveled, specialized, and systematic mode of mangrove popular science curriculum system, train the primary and
secondary school teachers to become the backbone of mangrove science popularization, and set up a demonstration in primary and
secondary schools based on the National Observation and Research Station for the Taiwan Strait Marine Ecosystem and Zhangjiang
Estuary Ramsar Site. All the activities included in our project will be promoted widely to the region and even the whole country, and serve
the popularization and education of mangrove conservation and management.

IRE#E:
(1) HETIRMEEEREIA;
(2) EAEEERBEF—PFITE, FEIANMKEEHESRIEDN,

Project Progress:

(1) Mangrove science popularization team has been established;

(2) A series of educational activities, including lectures on mangrove ecosystems,and workshops have been organized for teachers and
students of Yunxiao No.1 Middle School.

SEEEN
BRSSP
202448308

meEEsye | fenueess | awEnses | seeFen [ EeREre

TnE TEREK MRS R E
Project Work Plan Mangrove Educational Workshop for Students of Yunxiao

No.1 Middle School






20245 EiRES
Annual Report

T-SMART | 29/30

TR Z FER R E BRI R BB HEFIFER

Stronger Increases but Greater Variability in Global Mangrove Productivity Compared to that of
Adjacent Terrestrial Forests

TME—MEEBNIERESRES, BUERRRD X TLRMIENIN SET S ERRMEFRESE, BE
BUET PSR AN AR L B R RS PR EIEM 28 7 EAREN R N ES R R .

ARAFTIZHERMODISKESDHIE (250m ) RERHIBESH T 2 RAMMMEBIABFIFHH (EBFs) £
2001-2020FRYEEMERLER, KIMIMMKERET BZR ZHEFNEINNS, £ B KESRIhARNER,
BE5LENBEREERNEFNDFRENE. BIUEZSXELMRIAITEETFRMEDRE, WrH—ESBAN
MRAEF LRI EBFs REIFERAY CO, ML, —EEFDIBINELMNERTR CO, HICEMELERERE, M
BE. K. RUEFKAEFRFESRRRWEF DBEEZINE/N . IR EFDERNERENME TR THZE)E
SFEFRRDEVRET IR LERh AR R E SRR EURE . LM PERI S KM SIRSF A B 2AIBURIELAR CO, Mt
N ERHNRESEEEPNEREZBHESHBRKDFEIEE, RUEKD aREEEINESASE TS EEAI7K
oKD (BPEEAVKDIEBN) RIBR MIMMEF DB ERTIL,

Mangrove forests are a highly productive ecosystem 2
with important potential to offset anthropogenic n
greenhouse gas emissions. Mangroves are expected

e

to respond differently to climate change compared to s o g
terrestrial forests owing to their location in the s G 5 E
tidal environment and unique ecophysiological # ':m%
characteristics, but the magnitude of difference " E
remains uncertain at the global scale. Here we use 4 = -
satellite observations to examine mean trends and :: -

interannual variability in the productivity of global s
mangrove forests and nearby terrestrial evergreen

broadleaf forests from 2001 to 2020. Although both ® ]S
types of ecosystem experienced significant recent "": '
increases in productivity, mangroves exhibited a ws ’

2005

stronger increasing trend and greater interannual
variability in productivity than evergreen broadleaf
forests on three-quarters of their co-occurring coasts. -
The difference in productivity trends is attributed to 1w
the stronger CO. fertilization effect on mangrove e
photosynthesis, while the discrepancy in interannual s
variability is attributed to the higher sensitivities to o
variations in precipitation and sea level. Our results
indicate that mangroves will have a faster increase in
productivity than terrestrial forests in a CO-rich future

but may suffer more from deficits in water availability, 2001-2020 FLIRET IR EL B REE GG F= ISR
highlighting a key difference between terrestrial and MBI (NIRV) I =ZAL

tidal ecosystems in their responses to climate Changes in NIRv During 2001-2020 for Mangroves and EBFs at the Dlobal Scale
change.

Reference:

LA £ T 'ﬂE + 2024 E 18 7‘2_ % T:I_: Nature Zhang, Z; Luo, XZ*; Friess, DA; Wang, SH; Li, Y; Li, YF*. Stronger increases

Eco/ogy & Evolution B3F)_E, 2019 B RIR S buF greater Varle.lblhty in global mangrove productivity compared to that of
adjacent terrestrial forests. NATURE ECOLOGY & EVOLUTION, 2024, 8(2):
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Comparative Analysis of Water-use Strategies in Three Subtropical Mangrove Species:
A Study of Sap Flow and Gas Exchange Monitoring
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Kandelia Avicennia Aegiceras
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Kandelia Avicennia Aegiceras

Species

=M SASE (A) ISV ERNAZT&RRE (B) (n=4)

The Stomatal Conductance (Gs) (A) and the Daily Sap Flow in Per Sapwood Area (B) of Three
Mangrove Species (Kandelia, Avicennia and Aegiceras) (N=4)

This study investigated the water-use strategies of three mangrove species—Avicennia marina, Aegiceras corniculatum, and Kandelia
obovata—through sap flow monitoring, gas exchange, and stem diameter measurements. Results showed that Avicennia and
Aegiceras peaked in daily sap flow density 1 hour earlier than Kandelia. During strong transpiration, Kandelia and Aegiceras utilized
stem water storage, while Avicennia synchronized its storage. Kandelia exhibited lower sap flow but higher water-use efficiency,
indicating a more conservative strategy. Environmental factors like photosynthetically active radiation, vapor pressure deficit, and air
temperature were key drivers of sap flow. Kandelia was identified as the most adaptive species for future intertidal conditions. These
findings highlight the diverse water-use strategies among the species and provide a theoretical basis for mangrove afforestation and
ecological restoration.

VA ETEF2024538 k% T Tree PhysiologyH
), 2020 ERBEAE—EE, HREEHE
NBREE

Reference:

Sipan Wu, Xiaoxuan Gu, Xiufan Peng, Luzhen Chen*, Comparative analysis
of water-use strategies in three subtropical mangrove species: a study of sap
flow and gas exchange monitoring, TREE PHYSIOLOGY. 2024.44, tpae102.
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Regulation of Precipitation on Soil Dissolved Organic Matter in Perturbed Mangrove
Ecosystems

IRMESREFENERESRENERAMNED, BEENSHREGEIMEFEND, HLEREESKRERTHD
BEXEAE. AN TEPRREE S SRONMTIREGEERT75%L £, R T BRSNS T NS
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Ecosystem Health and Sustainability8i T,
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&, FRREENEMEE.

Reference:

Wu S.J., Li H.Y,, Yuan B., Chen X.C., He L., Li Q.C,,
Song T.Y,, Liu J.C., Hong H.L., A. Pavao-Zuckerman
Mitchell, Lu H.L.*. 2024. Regulation of precipitation on
soil dissolved organic matter in perturbed mangrove

ecosystems. Ecosystem Health and Sustainability,
10, 11.

RERZZMINMLEDOME (DOC. CDOM. FDOM ) HI%E14
VRLE -t
Structural Equation Models of Environmental Factors Affecting Mangrove Soil
DOM Pools (DOC, CDOM, FDOM)

Mangrove ecosystems, as a crucial component of blue carbon ecosystems, exhibit exceptional capacities for carbon sequestration and
storage. Their soil carbon reservoirs play a pivotal role in the global carbon cycle. Specifically, over 75% of the global mangrove wetland
carbon reservoir is stored in mangrove soils. Therefore, understanding the dynamics of carbon within mangrove soils is of vital
importance for addressing climate change. Dissolved organic matter (DOM) represents the primary form of active organic matter in
these soils, characterized by its high mobility and bioavailability. It serves as a critical carbon reservoir linking terrestrial and aquatic
ecosystems. However, significant gaps remain in our understanding of the sources, composition, and environmental regulation
mechanisms of DOM in mangrove soils, particularly at large geographical scales.

To address these gaps, a research team collected soil samples from mangrove wetlands across the country, spanning diverse latitudes
and precipitation patterns. They analyzed the characteristics of the DOM reservoir in mangrove soils on a national scale and quantified
the relationships between the DOM reservoir and environmental factors such as precipitation and soil parameters. The results indicate
that DOM in mangrove soils is primarily composed of humic and fulvic acids, with its sources significantly influenced by terrestrial inputs.
Precipitation emerged as a key factor regulating the DOM reservoir in mangrove wetlands. It exerts a dual regulatory mechanism on
DOM: directly controlling its input and output in the wetlands, and indirectly influencing its stability and migration through cascading
interactions with soil parameters (e.g., Cu, Mn, salinity, soil organic carbon (SOC), and clay content).

This study elucidates the regulatory mechanisms of precipitation on DOM in mangrove soils at the national level, offering a novel
perspective for the assessment and management of blue carbon ecosystems. By innovatively constructing a predictive structural
equation model for the DOM reservoir in mangrove wetlands, this research enhances our understanding of how DOM responds to
environmental changes in these ecosystems. The findings contribute to improving blue carbon management practices, such as
regulating external inputs and hydro-salinity balance in wetlands, and provide a theoretical foundation for exploring DOM reservoirs in
other blue carbon habitats on Earth.
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Limited Life History Plasticity in Marginal Population of an Invasive Foundation Species:
Unraveling the Genetic Underpinnings and Ecological Implications

BEYMNEETETUERARNERETREELE, BSYMIARBETR—YMHRESEME (TEHREEN ) LS
N AEEEL S(TH:—/\%W%@FE BINANE— X REEEMAEEM, NEREMHNEREZERTRNERESR
fﬁﬁﬁ’fﬁéj{ﬂ’]iu HER, HBNBLRRMERSE, HRTAREEMERKREETEIGSERENEETRE

o WA BERMEED M FERKEERGEN D MARIETNEESHBXA . YFEITRREFNEMMEE, ]
M;AJLE%T*@EEE'EE@EM&E'\J MNESMRFHFRHEM— T ESELER . TRERSNESERRES, i)
KB MEEM RIZRI L MBI ERER, XOJRERR NI BT EIERIRSE. Wi, BHEENRIKERND
BMSRGERRETIMEFEGESERX. KERATHASMETEHMESERR, MU ERUNENREDY
RESHIZMEMER) . XLEERRRT BRAREETENETENEED K. FINARIBEIESEDNERER
TP O-ASRIREHR THNONAE, FRIBTEEHLNEN ., XENBREHMTFRNEREEFLLTRNKBESE
R, REXEMESE. YMEEERMESREANEERERUC THEMEEETEX

050 Plants life history can evolve in response to variation in
— () R2=0.05 P=0.669 = climate spatio-temporally, but numerous multiple-species
S 0.40 o ' @ S . . : . :
- 0.301 studies overlook species-specific (especially a foundation
- I i species) ecological effects and genetic underpinnings.

0.204 [ ] O ) . . .

g o ] For a species to successfully invade a region, likely to
‘a 0;0 E become a foundation species, life history variation of

0 0 invasive plants exerts considerable ecological and
P . . .
cuo'15 (b) R2—094 P-0.002 9 E evolutllonary |mpact.s or.1 mvaded. ecosystems. We
9 0.10- examined how an invasive foundation plant, Spartina
o~ g alterniflora, varied in its life history along latitudinal
é 0.05- MAT £C) of populations gradient using a common gardens experiment. Two
S 56 136§ common gardens were located at range boundary in

0.00-— T T T T T T — tropical zone and main distribution area of S. alterniflora in

180D ?82 |380 h%? 580 d 68_0 7?\0 880 temperate zone in China. Within each population/garden,
of the length of reproductive phase we measured the onset time of three successive

phenological stages constituting the reproductive phase,
and a fitness trait. In the low-latitude garden with higher

EeRsEMITERES, BERERNEHEFEHEEBRRETEL ST
EMEAEXIRR, BPRAFR—IE, 81 =200EeR TR HBAR )
= 4%5531%@0é@iﬁ?ﬁlﬁgée9&‘%@%5{572%%%&%?2 2y temperature, wg found that reproductive phase was
) ) advanced and its length prolonged compared to the

The correlation between the scope of plastic response (D) of the length of the

reproductive phase against the inflorescence biomass in the high latitude garden (a) hlgh-.la.tltude gardgn. ThIS COUI‘d_ possibly du.e. to _Iower
and low latitude one (b). Each point represents an individual population. The color of plasticity of maturity time. Additionally, plasticity in the

the points indicates the mean annual temperature (MAT) of populations. Solid line length of the reproductive phase positively related with
indicates significant correlation and dash line indicates non-significant correlation. . . . . .

fitness in the low-latitude garden. Marginal population

‘ ‘ from tropic had the lowest plasticity and fitness, the poor

capacity to cope with changing environment may result in

N N g duction of this population. These results reflected
AET 2024 Ecology and Evolution re
AL TAFF202456 3R &T 9y genetic divergence in life history of S. alterniflora in

HAT, BEERMIRII2020RETEEERNEXHBSE China. Our study provided a novel view to test the

—EE, s kKEEHEHERIEE. center-periphery hypothesis by integration across a
plant's life history, and highlighted the significance in

considering evolution. Such insights can help us to
understand long-term ecological consequences of life

Reference:

Xincong Chen, Jiayu Wang, Wenwen Liu, Yihui Zhang*, Limited life history

plasticity in marginal population of an invasive foundation species: unraveling

the genetic underpinnings and ecological implications, Ecology and Evolution, history variation, with implications for plant fitness,

2024, 14, e11549. species interaction, and ecosystem functions under
climate change.
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Biosynthesis-based Spatial Metabolome of Condensed Tannin Reveals its Role in Salt
Tolerance of Non-salt-secretor Mangrove Kandelia Obovata

IREYENE ST EENANEY, DESHIMENER. B, ELHIMEMINH FiRDER,
KW o ZiE s HE, 1E'Hffﬁii"m%HETIax*é c MAENFEDHIWEYHABERIPEE—FHTEEXRAEY
(Autofluorescent inclusion, AFl) , XMBRZXMEN FHPINIRAESHREZIERX, BEENEHIITEST
AE A AR

AR B R IR SR AT B Y —FKin (Kande/ia obovata) fERAMAFXER, FRESENHEIOERRKIT
RMBERRIPXRET ARIEKMMEMNIAM F AR, BYERBRESEBREOREA, FIITAFIHTOESHEK,
Befe, fEENEEMAIRL IMIE %*ﬁ&ﬁ;&,ﬁzm@%ﬁﬁ BNEEEAFINEEHNZRD NFEEET (Condensed
tannin, CT) , BIBAREHEESRETREN (Condensed tannin accretion, CTA )

PH—EIRFTCTASHIMNAIRER, HRBAXIKIMDEEINARIRERINaCIALE, REWNEERIFIREL.
HERETR, ASHEPET, KMt CTARNINa'ZEEEETT, MHAMAENAINa NIRRT BZRTARZEH
FHBRIXTERAE . AIMEFISLIOH—PIESL, Na'HISINSBESCTARERENSR . FAREEIE-RIEKBRA, AH
REAESUHNCTAREEL T SNa /H R EGZAINEEEANELR. BFHEFEME (TEM) ARET
TEBEHT, D‘I‘ﬁMVEP%SCTEE#ZJAESZE’J%E#HL/U?ZA&@,V\]CT REMSMEBEILE. TEAFEFDTHISS
CTEMERRERAHMETF, FRET, XLEXEMUESYR=ZMCTEARSHAMBANES ZESEHEXE
%, KIRNEEPCREARRIET WISCTEM G M A REBNERESHEINE T LIARA

LREFTAR, KHRFTIBR 7G0T FRCTIEN SR ENa RRZEMEEXXAR, EHEATERIICTEI I
E%&%UL:;&;@, X—idiEH T IENaEREBFNEIRBESX =L, AT 7IFLEL/EMKInH FESH
MEEtERE . AT AEBCTATIARY BB EEE AV RIERIRM T A

An autofluorescent inclusion (AFI) specifically accumulated in mesophyll cells (MCs) of non-salt-secretor mangrove was found to be
related to salt, but its biosynthesis and spatial distribution characteristics remain unclear. Here, Kandelia obovata served as the
experimental material, and the composition of AFI was identified as condensed tannin (CT). Na contents increased in purified AFls
under NaCl treatment, while Na* efflux in MCs was lower than the control. In vitro, Na* addition caused aggregations of AFls. Proteins
related to Na*/H* and vesicle transport were identified in the purified AFls by liquid chromatography-mass spectrometry. TEM images
revealed the structures involved in CT biosynthesis in chloroplasts and CT accretions in vacuoles were more visible under higher
salinity. Spatial metabolomics analysis on flavonoid metabolites involving in CT biosynthesis illustrated those flavonoids and three CT
monomers were positively related to salt in MCs. Real-time quantitative PCR verified the genes encoding enzymes for CT biosynthesis
were up-regulated accordingly. Taken together, CT biosynthesis is positively correlated with Na accumulation in leaves. The CTs
synthesized in chloroplasts are transported as shuttles to vacuole via cytoplasm, facilitating the sequestration and
compartmentalization of excessive Na* ions into the vacuole, which confers non-salt-secretor mangrove K. obovata a higher salt

tolerance.
Reference:

. . ) Hezi Huang, Lihan Zhuang, Hanchen Tang, Zhaoyu Guo, Qinghua Li,
A ETAEF20245:108 &%= FPlant, Cell & Environment Zejin Lin, Mingjin Dai, Xiuxiu Wang, Yifan Wang, Hailei Zheng*, Xueyi

HET, 20242&T§i$%¥¥?§%_1’5%, Pk e Zhu*. Biosynthesis-based spatial metabolome of condensed tannin

reveals its role in salt tolerance of non-salt-secretor mangrove Kandelia
538 EHIEENES . obovata, PLANT, CELL & ENVIRONMENT, 2024, 48(3), 1874-1889.
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Fiaonolds Metabolc Pathway
p-CoumaroyCok
lc“ 7 Flavanones
_ |Flavonals
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Imn lmn
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L3

E%E FREKINAR A BN ERGaM Frh 5CTEBEXMNESRA M= EMCEARG. (a) FREEMEN FEFTFIEE

ENHETERKIIE—RH (KO1) « 2R (KO2) « B=F0 (KOs) f1ZMH (KOs ) CTAsHID . (b) Bkpant
HEP S5REPTEHEANEERELERREREZR. (c) ERBBCEKBEERENRS (MALDI-MS|) SHESETENEHRIER
hEEREBRAHYNRMNERFES E’J?ﬂ!, PR (d) EXMAIEE. SMEEBEER—MUEREFEABT=EHE SRS
EGCETEIRBTILEZE (Epigallocatechin) , C/ECEILEZE (Catechin) F1#%&JLEE (Epicatechin) . EEfIR. (a) B

200um, (d) A5 mms,

Spatial metabolomics of flavonoid biosynthesis related to condensed tannin (CT) synthesis in K. obovata leaves at various growth stages in natural condition.
(a) Fluorescence images of free-hand sections of leaves at various growth stages excited with blue light exhibiting the distribution of CTAs in the first (KO:),
second (KO.), third (KOs) and senescent (KOs) leaves of K. obovata. (b) The main flavonoid metabolism pathway related to CT synthesis in the leaves of K.
obovata. (c) Heat-map of the average content per unit area for main flavonoids in the CTs biosynthesis pathway analyzed by MALDI-MSI and (d) their
corresponding images. One representative sample from each treatment was used for imaging in spatial metabolomics. EGC, epigallocatechin; C/EC, catechin

and epicatechin. Bars: 200 um for (a) and 5 mm for (d).
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Microplastics Strengthen Nitrogen Retention by Intensifying Nitrogen Limitation in Mangrove
Ecosystem Sediments

TIRMEIEERERNERIRREXE, BNEESENRHNRS. FETRNAERDERNRECTIRESAL
J12, RUHERBTERME (DNRA) BiETLES. BRI R PBIDS RN HER R L R R AT N
MESRENBETT, RINMEZNRRENS . RE—LHAFRRBHMEBH T LIRIBUTIR FONRAMEM LK,
BXRTHEBHIIDNRAZEZNIZMIAR ZIMERAHFTRD . ot IHRERRRCTRNER~ER, BREZENH
LI PRI R AP BN 2AREB D AR A

HREANRIT 714X, BEELNKTIRDFIMARIE (PE)  BAR (PLA) fIR&ZKE (PVC) =7
MR, DURSS: (1) MEEMIRRMAEAHRMFADREAEN; (2) MERXNIRMAEENE ERAI%00;
(3) MERAPHIDNRARZEFNEM I BHBURZEANT NI M EERAINON;  (4) MBI R R EZIMAIEY)
FAEEYDHNH

MRERRKRA, MEMINNASZMOWTARMAECER. BEEURMEDED. 8%, FASHIENR
BY, MEBMRERTIEREIRAZE TN EERIE. HIX, MENRERTRYRALAIZWINRE TR
MHRIRRE . AEMEMETETRNERE, MEMBIMATLUEEDNRARR, BEIHIFIEALITRAIHIR. 55!
B, UEYIREBRIIEEH T LUSDNRARIZES50%A L. 78, BFDNRAIEZRE T AEREMNR, MEMTERS
INBEEANTREZSHIBE. FLt, EREEVERENTIRAERN, NERETESRIBARR. 2AMmS, K
H5esRiE, MEBRBITIRTARM ARG, WETIRMKER, BIsSTANMESREMARETHE PN, S

PIMREIBR R BE D HHISS o
AELEFR] (a) DNRAEZEFM (b) N.OFEEER, (c) MEZERTREN

//[{//ﬁmﬁﬁw MRS OB EEMRR, BURE, SARINBENEEN (d)
- . B5f B

=
-

DNRAIRZERIZTH, AKX (e) N.OFERISRt, * = p < 0.05* FRix p <
0.01;*** &7~ p < 0.001

(a) DNRA rates, (b) N,O production in different treatments, (c) Potential biotic contributions of
the bacterial taxa at the class level to N transformations and sediment properties, (d)
Contribution of physicochemical factors, nutrient limitation, and microbial community to DNRA
rates, and (e) N,O production. * represents p < 0.05; ** represents p < 0.01; and *** represents p
< 0.001.
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~

DNRA rateimol g )
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H

Conceptual illustration of CH, production by the microalga Emiliania huxleyi. The CH, produced
during photosynthesis and the microalgal carbon sequestration exhibit antagonistic feedbacks
to global warming. The photosynthesis-driven CH, in the oceans may affect its upward flux,
thereby likely counteract phytoplankton carbon sequestration involving refractory dissolved
organic carbon (RDOC) and biological CO, pump (BCP).

20 productioninmal 9 d)
g

[

s

Mangrove wetlands are hotspots of the global nitrogen (N) cycle and important sinks of microplastics (MPs) due to their ecotone location
between terrestrial and marine ecosystems. However, the effects of MPs on N cycle processes in mangrove ecosystems are still poorly
understood. Thus, the present study assessed the impacts by adding MPs to mangrove sediments in a microcosm incubation
experiment. The results showed that MPs increased dissolved organic carbon and nitrate but reduced ammonium contents in the
sediments. MPs increased C:N stoichiometric and N:C-acquiring enzymatic ratios, indicating an intensified N limitation in mangrove
sediments following exposure of MPs. MPs decreased microbial community diversity and shifted sediment microbial communities from
r- to K-strategists, consistent with the intensified N limitation. In response, dissimilatory nitrate reduction to ammonium (DNRA) rates
increased while nitrous oxide (N.O) production reduced suggesting more efficient N utilization in MPs treatments. The MPs with
heteroatoms such as PLA- and PVC-MPs, increased DNRA rates by 67.5-78.7%, exhibiting a stronger impact than PE-MPs. The
variation partitioning analysis revealed that the variances of DNRA rates and N>O production could be attributed to synergistic effects of
physicochemical properties, nutrient limitation, and microbial community in mangrove sediments. Overall, this study provides pertinent
insights into the impacts of MPs as a new carbon source on nutrient limitation and N turnover in mangrove ecosystems.

‘ ‘ Reference:

LA ETEF2024538 &FFEnvironment Zetao Dai, Ning Zhang, Xiao Ma, Feifei Wang, Jiarui Peng, Shengchang Yang*,

International8AT, 2022 BT A E R ENE— Wenzhl Céo., I.\/Ilcrop.)lastlcs strengthen nitrogen retgntlon by |nt(.en3|fy|ng
nitrogen limitation in  mangrove ecosystem sediments, Environment

18E, EXEHENmERERIZIENBIVES. International, 2024, 185, 108546,
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Salinity Stress and Atmospheric Dryness Co-limit Evapotranspiration in a Subtropical
Monsoonal Estuarine Mangrove Wetland

BHEMASTRSENEETEMBBIRHERSE (Gs ) MK (ET) MAMMBIEREREZI.
EKMTIEEREHRBNLREE, INMSEHELBENERZSEDRIIMRIKD BN, SHCSHETEMRK. XS
FRSWIKAEE (VPD) BIEEX, SVPDRESLIMEMXASAUNIIETERK, BFHERE, LWHHRET
AEHESREEESREERZ TEWMBAVRHINCED . Eit, AEREESEPHEBIIAS TIRERFIET S EAIER
SIFEELA AT R RIIRSSEERER

HREFIF2017-2023FARERX S5 MELLNEER TP ERRE G S EEE LM R EUR AIBTE)ZE
SR, HKEUTHZNR: (1) IMMETERREMEDRE LRMBBNEES, HPSKEERES . SR
MVPDEIEX; (2) ANMMETHNETHRASIEMIEMEMNTUMEL, RPLHEIFERSENNEERS; (3)
LEEMVPDRERELN, RINSHEMSVPDEHEEMRILNMGs; (4) ERAIZEXTLIMMRGsF=ERMUAILIRE
A, FRAFEENEYUBBRETEREAI65% . ZHARPEEYE (SkMEMRRD ) FIRSTFIEHEERSI I HEE
KR O RHAEHE TRIRTIE AL . RRSIRBUW PSRBT SITLMMETRIRE MR R NN EmZN TS
HEKH.

IZIAFRKITABEANN K BERBWNFE, FRTINMEMSKSZEIERBMARBRSR. KXE
ENKNESUELZNN, 185 7 THEZEXTOMREIES RN Z I ERETSIEREINEEFIVSE, #EET
HEMNE (FERRLD ) RS TIREERFIINMEBURAITERNL, HRERDRKSIRE TR EBURIR
HIIFABRIIFAEIR R IR o

Physiological drought stresses induced by high salinity and
atmospheric dryness exert negative effects on mangrove growth
p by constraining surface conductance (Gs) and evapotranspiration

(ET). However, accurate assessments of mangrove vulnerability
s R 53 ES E under changing climate are hindered by limited understanding of
4 4 the relative importance of these drought stresses. To close this
0 3 s 70 9o o 30 30 70 9o knowledge gap, we utilized the eddy covariance approach to

VED (percentile) Salinity (percentile) acquire a 7-year (2017-2023) time series of ET and auxiliary
measurements over a subtropical monsoonal estuarine mangrove

(a) SN —e—sa SN (b) YED ¢ (120)% ——VED +(8250%
7 Sl QUA% —S—Sal < (80 1% ED  (040]ts ——TFD < (3010t
s st —e— D - ot

-

Gs (mm u‘])

Gs

0 © (oum ’:_)5 in southeast China, aiming to examine the temporal patterns of
= g 6 mangrove ET across time scales and its environmental controls,
ER i L] s ss in particular for drought stresses. The results indicated that (a)
g * o * E 5 over the study period, mangrove ET showed strong temporal
2 43 variations at diurnal and seasonal scales, which were strongly
4 correlated with  photosynthetically active radiation, air

VPD limitation Salinity limitation 10 30 50 70 90 .. .
Salinity (percentile) temperature, and vapor pressure deficit (VPD); (b) the seasonality
RO S TR LI G HIPR 4 /E R of Lnan.g;o;:e E;II' fotl'lowote: ﬂt'ne changI;es :[rt'n monftrlly ?lr ItemperatureI
Limitation Effects of Salinity Stress and Atmospheric Dryness on Mangrove ar.l raintal, reflec !ng e. empor.a. pattern of typical monsoona
Surface Conductance. climate; (c) both increasing salinity and VPD were found to
‘ ‘ significantly constrain mangrove Gs when salinity and VPD were

N . , decoupled; (d) the variability of rainfall exerted a similar
U ETAFF2024510 B K& T Environmental constraining effect on mangrove Gs, with annual maximum

Research LettersBB T, 2022 Mt4 FTHFAE—E sustained rainfall accounting for 65% of the inter-annual variability

& RIBEHISHBIES. of ET. These findings suggest that salinity stress (or less rainfall)
Reference: and atmospheric dryness co-limit the temporal variability of ET in
Xiangxue Wang, Xudong Zhu*, Salinity stress and atmospheric subtropical monsoonal mangroves. Future climate change with
dryness co-limit evapotranspiration in a subtropical monsoonal warmer air temperatures (negative effect) and more extreme
estuarine mangrove wetland, Environmental Research Letters, 2024, rainfall (positive effect) could counteract each other in affecting

19(11), 114067. mangrove ET.
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Asynchronous Methane and Carbon Dioxide Fluxes Drive Temporal Variability of Mangrove
Blue Carbon Sequestration

ARSI SRR S — 8 (CO,) , REBKIIRFENIKEFENM - ERRMSESEH. [T,
T AR SHBIR =N BB R (CH,) , BOIBLMMEIRICAISIRNE. BT CHACOBEE
BRENER. FHENERLNE, IUEETIFSMEEINATEINIHEEERANAHENE . HEELRITE
A REN, RSMIMNEDRCHBENEZUIEREMNRCINENNAYAR, BISEERSFRMMRESKE
BRI FS5UEEI .

HFREIAFIB2019-2023 FRYREMEX SIMELN SRR T E ARG EEE R IO AN ECHBE R Hik
ICIRESN AR EESER, REUTHFIAR: (1) HIERESHYAFESEIMNNEBCH, BEMNERMETE
ft, HFCHAMERESTAX. ENETES; (2) R20FRENFLBEELHGRELIE, THMEHLCH,
IRFIIRIE10%8ICOLE; (3) BFCHAMCOBEFREIFRSTUHE, KCKBINFERENERINEFTE
Fo ZARRPREFBIIHMCEECHMTEE BERH, FHEL TIRESABEEMIFRLE T EIN T
SIREEHIEZZ

ZMFREITABRIMNEEE SAMEERNNTE, FRTANMELSKSZEHNCHMCOBEREX
S&RKNEZNKIFESUEENN, 85 7 IE T O4MMEECH BN Z B R ET IR R EREEHIT
%, ET CHAICOBERFRLS R UEIMCH A RICANERIEL, HRERDHAFGLERBCS SR
N TR KIE

T 1

EFH ‘ ‘ ‘ [ HH ‘ ‘ mod | S| METHEF2024F6BKEF
|

Geophysical Research LettersEAT), RIBFRZL

o .

Junim L | il L I EhE—RBIEE.
¢ ;__,.. i1 (I Reference:
° %4. | L Xudong Zhu*, Jingke Chen, Lichun Li, Mingjie Li,
[ Tingting Li, Zhangcai Qin, Fan Wang, Xiaosong Zhao,
W ¥ W W W Asynchronous methane and carbon dioxide fluxes drive

% M a0 r.. - temporal variability of mangrove blue carbon
i f " g'!, { = sequestration, GEOPHYSICAL RESEARCH LETTERS,
ga: - ‘ [ bl - 0 2024, 51(11), e2023GL107235.

R T e T

IIFRE HEC H. HERATRG LIS H/ 18 SRR
Limitation Effects of Offsetting/enhancement Effects of Mangrove Wetland CH,
Emissions on Carbon Sinks

The climate benefit of blue carbon sequestered by mangrove forests can be partially offset by CH. emission, but this offset is rarely
assessed using multi-year high-frequency measurements. Here, four-year eddy covariance measurements were used to examine
temporal patterns of CH, flux and its blue carbon offset (i.e., reduced climate benefit) in a subtropical estuarine mangrove in China. We
found both diel and seasonal CH, fluxes were mainly driven by soil temperature and tidal activities, showing greater nighttime emission.
On average, one-tenth of CO; uptake was offset by CH. emission using the sustained-flux global warming potential metric at a 20 - year
time horizon, while this offset could vary over an order of magnitude due to asynchronous fluxes of CHs and CO; across diel and
seasonal cycles. These results highlight the significant contribution of nighttime emission to mangrove CH. budget and the importance
of asynchronous flux variations in assessing mangrove's climate benefit.
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Unveiling Differential Thermal Sensitivities in Marine Phytoplankton Within the China Seas

MESKSETE, B FFEYINEEMLL DX T, KHEL‘,GE FRELZXTINIMER. BREXN
IIFIFEY), RREE. REKREE/INRFIZFFEY), MR —EENXTENRD ., REEBEXKF

SMBEREE, MAEBFPEIESHTIRILEE, T_EMEEQ%F“E%g?{EE BEHESFESRETNABERNEN. 272
NIBg TR RETHSERENERM, B2RIFERBNIHERRENINEESRE, URSHEMZIIHE
YIZREFIIELER

HREIAEF2002E2015FEIA3000 M RELMEEBREIE, BXRXFMEIRIT T 2N RFFEYREFNNRE
THINENL, ERSAIRT . BREMBZFIIFENIREPRNHERENAEURNE, —BKIEBIZ20.63°CHEEERKR
ENEYE, BREREODEFNESETUAEEIRTENESNE, EETREMNLESREE NEIETSREATHNR
HAtEREEE . 1IZA M ANEW T BB E R ENN RN ARG, BATMIAES S TS EESTHIRETHN
=8

ZR RIS A iE’J@Jrﬁ—LLéﬁéGAMMs%DMaxEntLEﬁ* RHET—N2HIGAMESIESR, ALL
BEI ST RIZFEMRENBELESUHE, B, EEMETHFILESMN. £EHUERE. RERE. RREESE
SRR, D AREFFEYRENRINNES 1275 %;t;t?f%%ﬁ’]i Binoth, ZE8ERTSEESMMER, 1T
HEIGR KNS, MAIRBIRSESUEMENI XK,

a o+ b [ . e L ‘ ‘
Threshoid regressizn model g 22| ‘ g;' ol . . .
fu s h @ U ETEF2024F58K%F
2 k. 754
§ e stope g | 3 . 4 Limnology and Oceanography Letters
N o Group = A
. LG 4.2 o T e BT, 2024 BBt EESENE—E
ad as] [ piat
|
LI NPT P I RPRER D gt &, BRBEHENERIFS.
d e f . =ghb Reference:
i "; 01 . - w0 ’1 .q:: Changyun Wang, Shujie Cai, Zhuyin Tong, Jixin
S ‘;; bl g I =2’: Chen, Lizhen Lin, Wupeng Xiao*, Xin Liu, Bangqin
ém g ’ ¢ 27 - , Huang, Unveiling differential thermal sensitivities in
En te g_m : T ; ‘ §“ ] R \ & marine phytoplankton within the China Seas.
l. , ! @ . ' Limnology and Oceanography Letters, 2024, 9(5),
g 5 o ¢ = 583-592.
o o S P P e gt o e PP oo o G S P PP o g

IER LA, (b) & (f) PHVNEEERER 7 XEREUREF NS (b)
d) REREEEXE (To) « () EMEMRETHIIRE (k)  (f) IF
FRE (Ty)

SF Y RBAEURMES . (a) AU
FEOREEEXE (p) .« (c) ESMNEE (o) o (

Realized thermal traits for each phytoplankton group. (a) Summary of key thermal traits. Violin plots in panels (b) to (f) illustrate the distribution of critical
thermal traits: (b) mean temperature niche (u), (c) niche breadth (o), (d) optimal temperature niche (Top), (€) slope of biomass change with temperature (k),
and (f) tipping point (T:) for each group.

In the context of global climate change, understanding the thermal sensitivities of different phytoplankton groups is crucial for predicting
changes in marine ecosystems. While it is known that phytoplankton are key primary producers in the ocean, the specific thermal
responses of diverse phytoplankton taxa to warming have remained unclear. This study sheds light on this issue by analyzing a
comprehensive dataset from China Seas, focusing on the thermal traits of various phytoplankton groups. We found that different
phytoplankton groups exhibit distinct thermal sensitivities, with cryptophytes showing the most pronounced response to temperature
changes. This finding is pivotal in recognizing the potential impact of lesser-studied phytoplankton on marine ecosystems and global
biogeochemical cycles in a warming world.
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Algicidal Bacteria-derived Membrane Vesicles as Shuttles Mediating Cross-kingdom
Interactions Between Bacteria and Algae

MESEZMEZENEEFREEREMEFNHIIAR, BEMENZERESHEZ EEEFRRIERINEES
70, EERESEENIERATEHREEFERENFR. ERMERERT, WEFHED LS 5 &E%ﬁ
&, RS- IIERUEYNRIRE T —EZEEFEERMIXER. R"é)\ﬂ]alﬁ'éﬂl—==7FE§1’E)EEE’JEKEEE4O$
HIGESE, EBHETE-SEFHMAEHNTERMEURRAFTRAFRIRS, BRIAMNME-REESI. FREBM
MR FER. B-REFNENFNESFEFENRICANE+SER. AEEEER (BMVs) 1’E73$4WW7K FIRIR
ERIERENSENENEEERTH EEEENAEE, B TFBMVs@BURINEETRBIMEEY RIERD 1B
BEE5E-RBEREMDMED,

HEFA R IR \,*iCh/t/n/monas prasina LY O3TEEKITIETERAEBMVs, FEERERSVIIBMVsEESE
R — SRR ERIE M. D FRIERLR LR BRI GETL, l%‘kLYOSr‘*IFE!’\JTEi—J-;;:PCA% EHBMV/SikiE
MR TS EE?EHH@E*EKE, BY SRMERERAMS LI RECEDNEIEE. I, MRENBERI S RERR
AIRRENUE, UEBABMVSIAT] LATISAZELRTN B FEE MM B E E RORMAE . EH%L“&EL, FigELYOMRE =%
RIBMVsS B SHRMIERIZMAT, MmISHHI~EMNBMV s LHMEHERIKHIRNERK, RIEBMVSM “FF" 7
‘BhFE” NIhEERBRE, TRSSHE - REIEEREEEEREIINEL,

KRAFREXRRE T SMHIELEEYEZIBMVs \RMRK FEBEMRABIREMN SE-RERBFENERIE
&, J/RTBMVsNSRIFEE RIS, BRT AMINAREREESENFENER . ET TEUSENBMVsEER
HA—MEW. FEERNRENARME, YATEERERIENSLED . ENEENE, HREKIBMVsHIEYIRIE
RMRHEED, FHEGHSERARLIBATE -REREF. XARARETHT —BE, SUNREIMAERIAR
EREXAMIE-REFLN, BAR—SRIEEEREE - RE(HEM T 2B NIRCHIRASTIE.

EFRHIRCHARIILY03-BMVs 5 BIrfsEaa o it

R18-tabeled LYO3-E-MVs RIE only Visualization of membrane fusion between MVs with the targeted algae

frighihe Gt Sestitisht Cuompyiy by confocal microscopy. (A) the schematic diagram of membrane fusion
- - test experiments. the confocal tracking of algal cells after incubating with
[ . and without R18-labeled LY03-S-Mvs (B) and LY03-e-Mvs (C) for 2 hours.

2 | 3'.:'! Algal cells and Mvs were stained with R18 by incubation for 1 hour. the
three targeted microalgae were H. akashiwo (hA), T. pseudonana (tP), and

: B wris P tricornutum (Pt). Asterisks indicate statistically significant (***P < 0.001
g and ***P < 0.0001) differences.
: . -
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BMVs/ M SHIERLY 03 SR FiEi iR Y

A Conceptual Model of BMV-mediated Interkingdom Interaction Between LY03 and Microalgae

Bacterial membrane vesicles (BMVs) are crucial biological vehicles for facilitating interspecies and interkingdom interactions. However,
the extent and mechanisms of BMV involvement in bacterial-algal communication remain elusive. This study provides evidence of
BMVs delivering cargos to targeted microalgae. Membrane vesicles (MVs) from Chitinimonas prasina LY03 demonstrated an algicidal
profile similar to strain LY03. Further investigation revealed Tambjamine LY2, an effective algicidal compound, selectively packaged into
LY03-MVs. Microscopic imaging demonstrated efficient delivery of Tambjamine LY2 to microalgae Heterosigma akashiwo and
Thalassiosira pseudonana through membrane fusion. In addition, the study demonstrated the versatile cargo delivery capabilities of
BMVs to algae, including the transfer of MV-carried nucleic acids into algal cells and the revival of growth in iron-depleted microalgae
by MVs. Collectively, the results of our study provide the direct evidence of the horizontal transfer of functional biomaterials from
bacteria to individual microalgae cells via BMVs, which not only shedding light on a previously unknown algicidal mechanism mediated
by BMVs but also opens a window that allows us to obtain distinctive insight to understand, characterize, and even manipulate
bacteria-algae interactions.

Reference:

LXJ:IME:.FZOleﬂESE E%:.FSC/GHCB Advances Yixin Li, Yuezhou Wang, Xiaolan Lin, Shugian Sun, Anan Wu, Yintong Ge,

ng’ 2021 é&T%iﬂE?WZ’DjJ%—VE%, EHZE'??QE Mengr?ui YL'Jan, Jianhua Wang, Xianming Deng*, Yun Tian*, Algicidal

bacteria-derived membrane vesicles as shuttles mediating cross-kingdom

FBHEE . interactions between bacteria and algae, SCIENCE ADVANCES, 2024, 10
(32):eadn4526
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Nutrient Depletion and Phytoplankton Shifts Driven by the Pearl River Plume in the Taiwan Strait

BRSNS, WOFRKPREEZEFENEFANR, EBRELSZHEVNER, EEETONTRES
EBEHHOERE, WHIZREMNEREEERR? EAREXRNT, EFRRIPRTNREEZEL, HOZHZE)
R TR TR

MARANET2014FEZMMZMNEE, FzXKENWERBDTIZREMEREEMTRTTREEDT. BERK
B8, MEKINREEYT 8, REBKEFNEFIEREHRS, TEHEANEEFEE, SHARTINKME, AMEZ

PR T SFFEMRIENE . o, I%;I]]um%[ﬂbﬁ’ﬁk%ﬁé):‘% —XE£EIN T EFRBIYNZEEDT, NARZFE
EYRBEOE TRENESM . ARN=REEH, PEEINTHEREXE, MREVEHRMMEZREMRE

S FFEMIE R NERO R E’Ji’é T, B EREA IR REE - ERTEE

SUERRAR, KIPRIESBRNEMAFELNEANREENN, MERE T ILEBE I FITIZA
5. BN, ZARETTURPNREEFDBRFFE THESRREWRNEERN . XEERRL T TR
MESHNAER, T2 T AR AMTRAZZMIDESESRATD, HREAEMIMRCATIENLEN.
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Time in hours since 13:00 on 7115 (Z1), 1?::0 on 7/12 (Z2), T:00 on 7/14 (Z3) Zhuyin Tong, Changyun Wang, Lizhen Lin, Lingg
ga.s . 06 B Ma* and Bangqin Huang, Nutrient depletion and
o o phytoplankton shifts driven by the Pearl River
E o . > 041 ® = | Staton plume in the Taiwan Strait. Frontiers in Marine
E e O A : i; Science, 2024, 11, 1485670.
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Z1. Z2MZ3usREEE. TChl afINOXKERRXR. (a—c) REMEMELZN, (d-f) RETChl aFINOXIRERIIIEE,
(g) TChlaSEERIXER, (h) TChl aSNOXIRERIXFR

Relationship between surface salinity, TChl a and NOx concentration at Z1, Z2 and Z3 stations. (a-c) Temporal change of surface salinity, (d-f) temporal
change of surface TChl a and NOx, (g) relationship between TChl a and salinity, (h) Relationship between TChl a and NOx.

The intrusion of the Pearl River plume into the Taiwan Strait provides a unique case study that challenges traditional assumptions about
the impacts of nutrient-rich river plumes on coastal phytoplankton communities. In this study, we conducted a detailed analysis of
nutrient dynamics and phytoplankton composition within the Taiwan Strait, focusing on the effects of the Pearl River plume. Our findings
reveal significant nutrient depletion, particularly of nitrogen, in the surface waters as the plume extends seaward, resulting in nitrogen
limitation and a marked reduction in phytoplankton biomass. Vertical stratification within the Taiwan Strait creates distinct ecological
niches, with the mid-layer supporting a deep chlorophyll maximum and the surface layer becoming dominated by the picophytoplankton
Synechococcus. This shift from diatom-dominated communities to Synechococcus dominance has far reaching implications for carbon
cycling and food web dynamics in the region. Our results suggest that the Pearl River plume’s influence on the Taiwan Strait represents
a departure from the typical nutrient enrichment associated with river plumes, highlighting the complexity of coastal biogeochemical
processes.



Rz =

Research Highlights

REANZAIMHE S TRANERZEYEEENHNSEL

Dynamics of Benthic Microeukaryotic Communities in a Mangrove Wetland Invaded By
Spartina Alterniflora: Effects of Vegetation, Seasonality, and Sediment Depth

IR EBET "R ESRFNEERUE . BKEREHBERTENIMRAEDTZ—, BEKE
TIRIMBHBREBAINEIM . RN EZEYEN IR ENREERRBAERED , TZETSERAERER
MEEERNPRIFEEXFENER. HNERKRENERIIINNEIEAMEZEDEEZNEN, AILIERFRRT
BEREE . EDTURNRMAENRZEER. Bid18S RNARRERANSBENFRA, WiE@E IOLNMKER
FPRAITK . BERER, INS5EKRETEX . XEKAURYFRETTEST . FRRENRER ST,

MREM, thHEREESEEEXN T RAMEEZEMNESEEN, X—HNEEEH HEREdEELED
NEFRDREMpHEZ N, #MEM T EPHEBREMEIEAMN . Wit BE. BEMpHERIXNERE = XK
MBI ERENRIEREFTHETUNEERR, MR EPRIEEERNESREZURIN TEENEED . LIRS
PiTRE, KEXNEANEEHNEREREEES, HXERERXEX, MANKEIIYGEXFINEERERE, &
BRERMEHINE S SIBESIA, BEXNFENFT75.12%E93.50%218, SREMNBNEEE. MEFEY (NFE
R BRER. FESY) TERXEAMBZHEEXRUE, THEERKEXSZERX. XXRP, BEKENREE
BEBRMHEBEZEMNRINEN . HNETHERE—SOTERE, EREFELSE (FF) SBZ (ENFE) 93l
BRI ESRIR, RPEEEPENFTHESUS K.

RRAFTRU T IKENEE R FEWMERHMEBZENREE D WEAVAN, NEEEAESRAINERENIN
MR UWIRMH T BRI,

Benthic microeukaryotes are crucial mediators of biogeochemical
cycles in coastal wetland ecosystems, yet their spatial and temporal
variability remains poorly understood. This study delineates the
diversity patterns of benthic microeukaryotes in a Spartina
alterniflora-invaded mangrove ecosystem in Fujian, China. Using
highthroughput sequencing of 18S rRNA gene ftranscripts, we
identified the influences of vegetation, seasonality, and sediment
*ow SO R B T T I depth on microeukaryotic communities. We discovered that
i vegetation cover significantly affects community composition,
: primarily driven by nutrient concentrations and pH. The community
structure of microeukaryotes varied seasonally and vertically,
correlating with changes in sediment temperature, pH, salinity, and
fucoxanthin concentration. Notably, invasive Spartina alterniflora
o e, DREE . i =] habitats showed enhanced heterotrophic interactions, suggesting
n Em® 1i- !i ii‘ = that invasive species can reshape benthic microeukaryotic
“'“I_I_I_I i i e co-occurrence patterns. Seasonal co-occurrence patterns revealed
== = = dominant Bacillariophyta assemblages exhibited distinct network
SREX AT 2 X T B AR A M B I D A AT e LR modules enriched in the cold (spring) and warm (summer and fall)
HEZE, URAE4EPEREEEZEY I RE ST seasons, respectively, which indicated potential ecological niche
The distribution patterns and driving factors of benthic differentiation. Our findings reveal the complex relationships
microeukaryotic communities across all sampling sites and vegetated between environmental factors and benthic microeukaryotic
areas; the CO'OCC“"enczi;‘;‘ggf giftbtenthic microeukaryotes in diversity, offering insights into microbial responses to natural and
nes invasive vegetation influences.

‘ ‘ Reference:

LA ET1EF202451 B & ZFTF Science of the Total Ying Wang, Jie Kong, Songsong Gu, Banggin Huang*, Ping Sun*, Dynamics

EnvironmentHE¥] ’ 2022@&1@1;35%73%—1”5%, of ber.nhlc mlcrf)eukaryotlc communltle.s ina mangr?ve wetlanq invaded by
Spartina alterniflora: Effects of vegetation, seasonality, and sediment depth,

BHERHIE . INEHIE ABEIRES . SCIENCE OF THE TOTAL ENVIRONMENT, 2024, 916, 170231.

db-RDA2: 865 %
db-RDAZ: 7.02%
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Hydrographic Proxies for Submarine Groundwater Discharge in the Jiulong River Estuary and
Global Perspectives

B TRKHER ( Submarine groundwater discharge, SGD) 1STEFRZRIDE M BR O FEIBRKAHERAIFT S
K, REBETAERNERLS, WMEFKESEAEEEETNN, —REEBEBERGKIBTK (RSGD) flikKiteT
K (FSGD) . B NKEBENESERE. 2KEEE. HHEIEESTAESAKEAZERNNNSECREHE
SGDE=. /L t+5F, . ”ém%ﬂmﬂﬂ Wz AFMESCGDIEE. A, AFRZIEINNIAFSGDIE
SHENER, TR FRETBEZIESCDX—HEITRE,

WA EREZERNM R (°Rafl??®Ra ) EASCDRIERR, EF—FHIRBESENINIEIE, By 73R
SRR, BT AR IOBERBTKERBEERTBNMERE LT, FBZESNERIINN, RTTR
T O TKHEBUBEMNIRAEF. ERET, 2014F2SCDBENBTHKEE, 6BRE, 4B, HATFEHET
REREA10£1.67%, BSURRREZBFEERENEREXER (p<0.05) . BIFHDITAKIL, SGD E=
S OERRL N S RIET 82 B8 EENREXR AR (p<0.0001) . EIREEEMNEKBEETORERZKRE IO
EEfB, ShmIRT B2 e /KA a R AN SR Y B e Fr fR VAT (8], RECRINEKD, JmAERE . IORIREF R RIET e LUESR
NI IOSCDBERIKIIER, TREEEMIERESRABERIFIINBE

IRAAMEHCEEREARNENEE BRI KB E SRR EREHENARTERENTO. R

?éﬁ:é‘"ﬂ_ TEED. ARER, WRENTIEYHNEZHRNERTESHSCOMZEREY, B2
=, XERFNSCDEESETREREZ AENHRE L2MHBENLMIERRXXR (p<0.0001) , RIFXL
FEREREMNRFS, TRERETLUMEASCDRIEETUUIEIR. ZAREEEIIR U REL B T KHR
BENSHUHRERTESNHFAKE.

Submarine groundwater discharge (SGD) significantly
impacts most coastal waters. However, its quantification,
depending on chemical tracers/proxies, limits its v
parameterization in numerical models. This study 4 ://
explored the hydrographic proxies of SGD in the »v

Jiulong River estuary (JRE) using ?Ra and ?*®Ra as
SGD tracers. Our results showed significant monthly
fluctuations in the flux of SGD, with a peak in June and

a Shelf (Liu et al., 2014)
a Shelf (Liu ct al, 2014)

3L

T

F=(0.76+ 0013 + (165 £ 0.80)
R =055, p < 0.0001

oevAddponvdadN
T I T LT

a minimum in April. On average, the flux of SGD was 0 g b -

equivalent to 10 + 1.67 % of the concurrent river * : )
discharge, with the areanormalized rate of 0.007 * B S e b s A e |:;n"§

0.017 to 0.13 + 0.04 m/day. Positive SGD response to River discharge (m'/day) i

river discharge implies a connection with the surface .

runoff of the shallow aquifers. Furthermore, the flux of ER

SGD presented a significant negative correlation with SEEBERNAESERERTO. R, SRS TR
the return flow factor and flushing time of the estuary. BEvs. IRERE. MEPHANHRE

The radium activities in the estuary were positively The Flux of SGD and River Discharge in Various Systems. The Solid Line is the
correlated with water depth, indicating that SGD was Linear Regression Line and the Shading Area Denote the 95 % Confidence Band.

not driven by tidal pumping. Instead, physical mixing in
low to middle salinity regions predominated such ‘ ‘

behavior of radium. Our results indicate that river . .

discharge, flushing time and return flow factor may PAETARF202458 8 &= T Water Researchfit, 2024Js
serve as hydrographic proxies of SGD in the JRE and BEEMELHANE—EE, TEZHEINERES.

potentially be applicable in parameterization of SGD in

Reference:
numerical models in similar coastal eco systems. Moge Du, Shilei Jin, Sigi Wu, Yanzhen Liao, Guizhi Wang*. Hydrographic
Globally, a positive correlation between SGD flux and proxies for submarine groundwater discharge in the Jiulong River estuary and
river discharge emphasizes the latter as a general global perspectives. WATER RESEARCH, 2024, 121854.

proxy in estuaries.
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Prioritizing Ecological Restoration in Hydrologically Sensitive Areas to Improve
Groundwater Quality

Bz “WhkkEs™ RIS T —RIESEESRIFBIBNR. “BfEN” M “BHEMER” FReTiE
BN RERSURZNFVKEELORNEERE. RIE (2BELSUHWRE (2022-2030%F) ), “+MA" 8
6], HELNLYTHERMNMESELZWOZE. A, FAERNZSEREBEXEHITEUEMNTRIEESES
‘MFRRTRT B9, SSHIMBRNAESNAY “WERS , BERAHR.

MREANESXTEETEIO MMM TKESRE (HA. 2R, LHNE) IEEE (R, B, & % & ],
. . B fE. 1R, B EITEEED; BJE):, FEReRNMERTERMEIERE, MAVRFITE (FEIARN) ,
QH’ETHR?FLM_LHL:I:%”’J%D—;?KZE’] P, H—SEFHEFEDITRN T KRN &E, WKGE
BMHERIABE DT T KB T 1th R (EHEQ KRRt SEL ) S TRKKEIRR,

MRER TKERX ZEARBNESBIEREME T KIBAI R XE . £5RERZ920%897K 3 EURX AR
B AL, EBEE RO TRKEARMESERE (p<0.05) , BX—RSE2EIENNEARBIBAIHIERE
g, RREKERXAREHTESEE (0 “EMFE" ) BEITSLINRE (B TAKER) ML (RDiaE
BERN) B9 W .

Natural lands } Built-up lands‘

P ETHEF20245F3 B k=T Water
ResearchEAT), 2023f@ELTEFREAE
—EE, REETIHESEEFHIEE

HAEE

Reference:

Yao Wang, Yigi Yu, Xin Luo, Qiaoguo Tan, Yugqi Fu,
Gmundmgquam} Chenhe Zheng, Deli Wang*, Nengwang Chen*,

Prioritizing ecological restoration in hydrologically
sensitive areas to improve groundwater quality,

BT KO R RS B T A T St Tk R AR MRS BRG0P0 (AT

Schematic Showing the Land Management Strategies Based on Hydrological
Connectivity to Improve River Water and Groundwater Quality

Greening is the optimal way to mitigate climate change and water quality degradation caused by agricultural expansion and rapid
urbanization. However, the ideal sites to plant trees or grass to achieve a win-win solution between the environment and the economy
remain unknown. Here, we performed a nationwide survey on groundwater nutrients (nitrate nitrogen, ammonia nitrogen, dissolved
reactive phosphorus) and heavy metals (vanadium, chromium, manganese, iron, cobalt, nickel, copper, arsenic, strontium,
molybdenum, cadmium, and lead) in China, and combined it with the global/national soil property database and machine learning
(random forest) methods to explore the linkages between land use within hydrologically sensitive areas (HSAs) and groundwater quality
from the perspective of hydrological connectivity. We found that HSAs occupy approximately 20% of the total land area and are hotspots
for transferring nutrients and heavy metals from the land surface to the saturated zone. In particular, the proportion of natural lands
within HSAs significantly contributes 8.0% of the variability in groundwater nutrients and heavy metals in China (p < 0.01), which is
equivalent to their contribution (8.8%) at the regional scale (radius = 4 km, area = 50 km?). Increasing the proportion of natural lands
within HSAs improves groundwater quality, as indicated by the significant reduction in the concentrations of nitrate nitrogen,
manganese, arsenic, strontium, and molybdenum (p < 0.05). These new findings suggest that prioritizing ecological restoration in HSAs
is conducive to achieving the harmony between the environment (improving groundwater quality) and economy (reducing investment in
area management).
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Bioaccumulation and Trophic Transfer of Per-and Polyfluoroalkyl Substances in a Subtropical
Mangrove Estuary Food Web

AT O REENEEITEESRSE, AIRSMSRES, BREMAMMTOEYHEENZENLEY (Per-
and polyfluoroalkyl substances, PFAS) Iifi5t. EREIPFASEEEMRIREH, BNEMEE—ENEESY,
ELEXEIRE AR FHKEEYIPFASHITIREEEERE X,

MRANTERES S IO OREESHIETNENER, BREMNEMFERIEITORRE, KEVALRMF
o MEEMBLRNRARERMUE, ItEEMERLK. XABFEREINENEDFERIFITPFASIEE, SELRKHITEN
HREASMRIEEIERKIS00=EMNHFITFESNEPFASIKE ., HREAW, BRALFPFASIRERK ST
LER>TR B> RNNER . REMENRRERK, BIOXFEXEREIEFEE/ME, RTFPFASHENZRRYE, &
EHpzh, HRMPFASHIRTEA, AL, ETOBRSEPFASHEERAESTES., SPFASIKRERSRIISNFT
iFEEALL, EEAMNBERESETURANIMMTOX, PFASHENERREEEERASIEPFASHIEE
RS, EXETEM AN BERERESN BEBEE .

Mangrove estuaries are an important land-sea

PFHxA I PFDoDA PF40PeA PFSOHXA
GLosmean | s transitional ecosystem that is currently under
N = &8 it 4 various pollution pressures, while there is a lack of
5yt 5 sks . o, research on per- and polyfluoroalkyl substances
"—_:'J-J-f.‘:‘:-'o‘{ N ST ge 0 . . .
5 —— e I (PFAS) in the organisms of mangrove estuaries.
e, oo (ea3L. p =00l s 0 In this study, we investigated the distribution and
g » - seasonal variation of PFAS in the tissues of
P
= PFHpS PFOS ADONA 2283003540 organisms from a mangrove estuary. The PFAS
b
y-as0ne124 o6, pnon concentrations in fish tissues varied from 0.45
0 LA o, ng/g ww to 17.67 ng/g ww and followed the order
Yy i L — "'." ey of viscera > head > carcass > muscle, with the
2 o Nk, ERS - highest tissue burden found in the fish carcass
Bt s ey (39.59 ng). The log BAF values of PFDoDA,
TMF=296
& b DRI waas  » PFUNDA, and PFDA in the whole fish exceeded

20 25 30 35

40 20 25

in 35 40 20

TL

25 30 35 40

EILOA. BESEYg PFAS (ng/g ww)STLRIEIIHXEK

Regressions Between TL and Ig PFAS Concentration (ng/g ww) in

Category A and B Organisms From ZRE

LA ETHEF202456 B A& Z=TFScience of The Total Environment
HAF, 2019/@BTEMENE—FE, SXxBHIEER

==

Reference:

Xingwei Xie, Yonglong Lu *, Haojie Lei, Jianhua Cheng, Xupeng An, Wenging
Wang, Xudong Jiang, Jianglin Xie, Yunting Xiong, Ting Wu, Bioaccumulation and
trophic transfer of per- and polyfluoroalkyl substances in a subtropical mangrove
estuary food web, Science of The Total Environment, 2024, 927, 172094.

3.70, indicating significant bioaccumulation. The
trophic transfer of PFAS in the mangrove estuary
food web showed a dilution effect, which was
mainly influenced by the spatial heterogeneity of
PFAS distribution in the estuarine environment,
and demonstrated that the gradient dilution of
PFAS in the estuary habitat environment can
disguise the PFAS bio-magnification in estuarine
organisms, and the larger the swimming ranges of
organisms, the more pronounced the bio-dilution
effect. The PFOA-equivalent HRs of category A
and B fish were 3.48-5.17 and 2.59-4.01,
respectively, indicating that mangrove estuarine
residents had a high PFAS exposure risk through
the intake of estuarine fish.
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Shipboard Determination of Arsenite and Total Dissolved Inorganic Arsenic in Estuarine and
Coastal Waters with an Automated On-site-applicable Atomic Fluorescence Spectrometer

B (Arsenic, As) ER—TESERE, SHEEBAFESHIS. AsTEABTELSERESH, A0+
ASHITEBEEAL, SRR SIS hASEIRM RS, FRTHNASSR, BERELREKIFENTETH
—, WS, ASHETFERTE, SIEEEROEMIRETRE, SHERESER, B, SHEkhTimpS
BT, MFRFIO-SBASTBEN., TSRS HASSRIOR, LURIRIE L AT IR SRR
2, BEERESENEY.

BHI, BHZHABASHASHIBIMS, ASETREEELURSIHREN, 4T, THEBSERERERELA
WiEs, X—IRESERUERIHARE, WP As RELTERKT, FEANTENRBERBRZE
SR ITAERA. EENSESKMARSIRENEE, FRERTIAIREA.

S37 ERIEERRISE, WSREAGIE T NN, FAEHSSEERMES RIS, TiRiae
RS IEFINIS RS, BT, BT HIRE, REEOEKPRNEIS (MBS SR ) THRES
H75i%. IZESTEER (HREE10 h') . REUES (BHIR0.02 ug L) . SMSBEE (0.02 ~ 8 pg L,
R?>0.999) . MMM (—EMERHTERET 6~2.1% ) BEARSHETH (MUFEILEIE.3~105.3% ) . FIF
%, WHERETO-FRLE2021H12022F ARSI ST SESMEREHTT RN BN, MhERE
ot (SEWLRBAN+EE, STHRSAMKE . TR IS, ERALT-E TS RSMEHE ) 1
TSI TIARAESN, FNET TRES SRR K2 SRS AN REN= AN TR, 455
ST E BTN A R B M2 S LR BT 7 SRR

ARSHNF R T EAT K SAERRERIIARESITTE, BT IZNANRATE; BEAENHNA
AT AR RN, PESH. B, . BETRORSMERSFEET 5 E2EM, HRR2e
MR AT EEE TR S EE M LSBT ( GEOTRACES ) BA AN (GP09) HIAE
BEATEEAN, AELHEMIERSBISIEN T SENRETE,

The speciation of trace level arsenic (As) in estuarine and
On-site / shipboard determination in the coastal seawaters of China . . . .
coastal waters is crucial for both biogeochemical and
— - -
N be
Lo
d R g
: and the considerable effect of salinity on the determination of

toxicological studies of this toxic metalloid. However, the
o TS S —— As via conventional methods. In this study, a custom-made
v’ e MW’;‘WW

accurate and on-site determination of As in complex seawater
matrices is challenging because of the low concentration of As,
rea shipboard atomic fluorescence spectrometer (AFS) is reported
for the on-site speciation of inorganic As in estuarine and

the easy conversion of arsenite (As(lll)) to arsenate (As(V)),
coastal waters. After comprehensive optimization of the

| Total dissolved inorganic arsenic |

| Application area and condition |

FRER SIS SIUA/MRE DT (£ D7 X R

BER: GE.: SUIARSENAZEESMRENXEEESST)

On-site/shipboard determination of inorganic arsenic in the coastal waters of
China(left: application area and condition; right: spatial distribution and
regional difference of total dissolved inorganic arsenic in these areas).

‘ ‘ A ETAFF2023F8H kFTF Talantalft), 2023/ER
TEBOXNE—FE, DUKRNENEE,

Reference:

Guangyong Bo, Tengyue Fang, Luodan Chen, Zhenbin Gong, Jian Ma*,
Shipboard determination of arsenite and total dissolved inorganic arsenic in
estuarine and coastal waters with an automated on-site-applicable atomic
fluorescence spectrometer, TALANTA, 2023, 266, 125082.

instrumental and chemical parameters, the method
demonstrated high sensitivity (limits of detection: 0.02 pg L),
good linearity (R? > 0.999 for all calibration curves up to 8 ug
L"), high precision (relative standard deviations (RSDs) of less
than 2% at 1 pg L™ over a year-long evaluation), and excellent
performance for sample analysis for different matrices with
varying salinities (recoveries: 96.3%-105.3%). The portable
and field-applicable AFS was successfully applied to the
on-site and shipboard simultaneous determination of As(lll)
and total dissolved inorganic arsenic (TDIAs) in the coastal
waters of Shandong, Jiangsu, Zhejiang, Fujian, and
Guangdong province of China, demonstrating its robustness
and applicability in harsh conditions.
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Chromosome-level Genome Assembly of the Ivory Shell Babylonia Areolata

FPENIR ( Babylonia areolata) 2—M4KIIR., EFFENEFESFEMESE, FTESHTHRBEINFER
MAE, REEREEEMKFEXYMN, HEFECEERZTT. A, RESRESETHESHHEENLA, REERA
REZIFEENRTR.

MAREANERHIZE T ARANZABHRKEFNSREER A, BIIRKAPacBio. lluminaflHi-CiEAR, HESS
FEER L, RETEE3SFZLREMARMT.656 GOIIERARS, Hcontig N50Fscaffold N504351X2.64 MbF153.17
Mb, BEFFIGL64.46%. £EH26,130MEARBER, BUSCOTEMIX6.75%, NERIEAFHIFEREBY
MhIRREREMNERA, #—SHBASEHQERAMERIIERSEY, SERAREDTBTAHRANIZSFR
( Conus ventricosus ) £31.43MZFRIDH, HEMMEREBASERLNE, IFERBRRENTEN,

KRR ABEFLFRNBER . FUEFIPRAGEECTHIRME T X5EE, B ARSEH. BN D FBIPE
ETEEEM, WEIKFFBEITHFEAREEERER
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FRRRIR, FiR, BHIRREARLEN ., SREFBRASMEL, BHERENE
MFRABRMENE
The chromosomal collinearity between B. areolata, C. ventricosus, and Pomacea

canaliculate. Compared to P, canaliculate, B. areolata and C. ventricosus exhibited
significant chromosomal doubling.

The ivory shell Babylonia areolata is an economically important marine benthic gastropod known for its rapid growth and high nutritional
value. B. areolata is distributed in Southeast Asia and the southeast coastal areas of China. In this study, we constructed a high-quality
genome for B. areolata using PacBio, lllumina, and Hi-C sequencing technologies. The genome assembly comprised 35 chromosomal
sequences with a total length of 1.65 Gb. The scaffold and contig N50 lengths were 53.17 Mb and 2.64 Mb, respectively, with repeat
sequences constituting 64.46% of the genome. Furthermore, 26,130 protein-coding genes and 96.75% of the genome's BUSCOs were
identified. This inaugural report of a B. areolata genome provides crucial foundational information for further investigations into the
biology, genomics, and genetic improvement of economic traits of this species.
Reference:

LA ETEF2024511 B &ZFEF Scientific Datafh Yu Zou, Jinggiang Fu, Yuan Liang, Xuan Luo, Minghui Shen, Miaogin Huang,

| 2019% %j:EE S+ —+ 24 Moas Yexin Chen, Weiwei You*, Caihuan Ke*, Chromosome-level genome
:FJ ’ ’&T 4:2”3 A '51 ’ZhLﬁﬂg;\jj ﬂ_é; 1"‘|E assembly of the ivory shell Babylonia areolata, SCIENTIFIC DATA, 2024, 11

&, AR HHEEUIR IEIEES . (1): 1201.
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Research Highlights
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Impact of Dietary Variations on Kuruma Shrimp (Penaeus japonicus) Assessed Through
Individual-Based Rearing and Insights into Individual Differences

AAEXIFREARRIET. AREE. BEEZEFNEFNRBEINNZMEMNAENR . HEQ LtHLt/\+
FRAINFEAREXNIFLLR, BEFErIERIERRE, SRZECKNIBAENTE—FEAE. FHNBAEY
IFFEEAMNEZRFETREMRR, BEMRNAR, EEEMENRETFENEFRKE, S ZNBATHR
EXWFAEEF P, A, XTEEMSESENZENLLEBRRRDARAESZ . £ERNAELNTD, HAREWIF—
RUBHAR K EFR, CERERRRT TEHAFA TUIFNER. EFNSRESE. A, ZERZBEFE
o= AR ERSEXRIET, JREIIRZEHNOMREEER (WARITH) I, NMSHERTER. 28R
xR, MAEAFRSEENTEBBIBATIKEEMNERSEREE, BEEXREMRVHEFIFRERENT
o EIt, AHFTRBMAFEEREL, RIS AEIERTBAESEFRZIRLR MABRIER M.

MREANEREZ S SBREFESERERTFIMIFZ WA FRIER LSRRI T — M MAFIES A, LR TIEE
HivE. EEeEHLLENESEMESRIRN BAENIFIZIN . SLINERKRE, BRTESEN, HEHLEEE
ZIRSWIFRERMEE, FEApERRNEESIRE. PESEaEMESRIRN, WIMERKSERRNSEEN
HiRY, BEEERSTERRMAER, BNEETEFRA. Wi, MAFERD AR T MRERERKIIEE L ENE
%, EBEMMMRERE. FEERE. EHRMBXRNFHAERESTRAEREREX. HRERN, FHNERE
REMGKREREFHRMHEEL.

KRRERBR T BAENTNEMMET REERMBERSE. SEEMELL, ESEHNEFEINENRE, 8
UREBEMIEAINEES T EZRTIFAESEE . RIEX IR E R RRAN, heeEHNRIBE, KR
SR HREMA, MAFIEEAMFMTATINN B AR IMARHEM T BRRERE, MWERER. FRMAE
REEAHEBAEEE X

(A) MIFMAEEERE (SGR) AYEARRIELE (FER) SHERS (DFI) AIR/REMEXME. (B) LI ExiFEERSM%
. (C) WiafAE (1IBW) SFHRERE (DFI) . &&4FE (FBW) . ERKRFANE (PER) MIEFEEKE (SGR) Z[E/Y
KHK(a. b. c. d DAIRER NF HAY 4 RIgEF, RARITIFHRET)

Pearson'’s correlations of variation coefficients of feed efficiency ratio (FER) and daily feed intake (DFI) for shrimp individual's specific growth rate (SGR) (A).
Changes in daily feed intake during the experiment (B). Relationship between initial body weight (IBW) and average daily food in-take (DFI), final body weight
(FBW), protein efficient rate (PER), and specific growth rate (SGR), and of the experiment shrimp housed individually (C). (a, b, ¢, d represent 4 shrimp from
group NF respectively, and the red dots represent shrimp molting on this day.)



20245 EiRES
Annual Report

T-SMART | 49/50

A

o190

0075

Group
N
NE
¥

TP

2
=

023

(LU

NP
Group

(A) =4pdEZEEREAREAN (DPI) A9t

(B) FAREHFAREMFAIDPI, PERTISGRIVESLE. (FEAIEEREZAE
P E,mEREFENHERIBEEER

B)
(p<0.05),N: P&AE, F. EEHERE, NF. BEGEHE)

Comparison of daily protein intake (DPI) between three groups (A). Histogram of DPI, PER, and SGR for different individuals in different groups (B).( Different
colors represent different group-ings , a, b mean values unlike superscript letters were significantly different (p < 0.05).

This study developed an individual rearing method to compare the effects of live feed (sand-worms Perinereis aibuhitensis), formulated
pellet diet, and a mixture of live feed and formula feed on the kuruma shrimp Penaeus japonicus, aiming to minimize the influence of
non-dietary factors on the growth of P. japonicus like cannibalism. Results indicated that live feed, with its higher protein, essential
amino acids, and fatty acids content, led to significantly better growth and feeding performance in P. japonicus (p < 0.05) compared to
pellet diets. A mixed diet resulted in a lower average daily protein intake yet maintained growth and feeding performance comparable to
live feed. The intestinal microbiota of shrimp, dominated by Proteobacteria, Bacteroidetes, Firmicutes, and Actinobacteria, showed
significant shifts with diet changes. Specifically, formulated feed increased the relative abundance of Vibrio and Photobacterium, while
decreasing Shimia and Rhodobacterales (p < 0.05), and feeding live food resulted in a more complex and stable bacterial network.
Notably, individual variances in growth and feeding were observed among shrimps, with some on formulated diets showing growth
comparable to those on live feed. Each shrimp's final weight, specific growth rate, protein efficiency rate, and average daily food intake
positively correlated with its initial body weight (p < 0.05), and daily intake varied cyclically with the molting cycle. These findings suggest
that individual rearing is an effective approach for detailed feed evaluation and monitoring in P. japonicus, contributing to improved feed
selection, development, and feeding strategies.

Reference:

L ETEF2024F8RB k& FAnimalsiit], Chuanxi Chen, Chunxiang Ai, Wenzhi Cheng, Huiyang Huang, Yiling Hou,

2021 R ETEREE NE—EE, BIEXIEMES Xlaf)jlfa Deng, Siqi Li, Yue !_IU, Peng Xu*, Yong 'Mao , Impact of Dietary

L . Variations on Kuruma Shrimp (Penaeus japonicus) Assessed Through

IE%?JQIEUWJ@EM’E%O Individual-Based Rearing and Insights into Individual Differences Animals,
2024, 14(15): 2267.
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2024%F, BIIAFEFNNSEERS P OEQBILHIES OESREES DN SRERIERMES, &
et e B EEFERR . FUREESHIENARS . P51F72024F9BM12BERX 4 “EEUET\T%%Z}EJZE
ZIRSTFR” 1 "BETESEFNTREETS” , B T HESEAREERSEED .

In 2024, the Marine Monitoring and Information Service Center of Xiamen University, along with the Taiwan Strait Station Data Center,
continued to advance the construction of the Taiwan Strait Station database, data management, and data application services within the
overall framework and tasks of the data center. The "Ecological Environment Data Sharing Service Platform" and the " Coastal Zone
and Ocean Spatiotemporal Big Data Platform" were officially launched in September and December 2024, respectively, enhancing the
capacity for open sharing of data resources.

ESHIRHREXZRSFES

Ecological Environment and Data Sharing Service Platform (EEDS)

ESREHIES IR ERE TS
BET7TEBHRZ=XMWNHIEZE, o -~ .o
THHMENELSE, BiE, &, £~ - @i
6. THZee, BRBZRARSEE o 8-
LEREHIR, STHSRE, RIETHIE — ]

MEIA. 77, SEESHEEEEN
Was, NTREISHRS . =
R R, 12F T AR S K EHEEN
B, it SR EHETEAAEITEL

X)U;LU“% FEMBURE, KK, FEKREE EREHEL = RE AR RE

T’E EMTE R 1)? ;ﬁ 1= im )\ ?HE &qz User Interface of the Ecological Environment Data Sharing Service Platform

LUBB A EME. FARRXAIFK,

The "Ecological Environment Data Query and

Sharing Service Platform" integrates observation ESHIRMIBHZRSFEFHLZHIEER
data resources from the two fields and three zones Catalog of the First Phase of Shared Data on the Ecological Environment Data Sharing

. . . . Service Platform
of the Taiwan Strait Station. It enables online data

query, application, approval, upload, and download  FiF[EE ) Uik iR R
functions. Users can apply for data online through
this system, achieving hierarchical approval, which

R-SEEY | RSREREEENARS | 2006.7-202002 | TH{GKEE. iSRG

safeguards the rights and interests of data rights IO Bt FERA SRS 20192-F4  |BKE. XAERENS

holders, producers, managers, and other stakeholders. K EERBEESINES | 200002-ES S SE. MEE SRS
This ensures efficient service, co-construction and : F
sharing, and hierarchical permissions, thereby . e R :gkgxgﬁtﬁﬁ. e
improving data management levels and data value. BEERS BEANHSESEEHINRSE 2018.4-202310 ’;;‘ gig?ﬁ;*ﬁﬂ& o
The first batch of shared data primarily includes - I e ————_——
high-frequency datasets from the Taiwan Strait U - - WTAXBEEY. MAE ERR
Station's online observation system. In the future, ki ST NNAES g wEmans

the platform will continue to expand data resources, Bits BHRETNMERS 012-F4  |HB. B BSE. RHNs
gradually incorporating them into the sharing "~ R 023120030 |18 BIE. S MK, AMEA.

service platform to meet the needs of different fields X, CHME: FEIES. FHAS

and levels.
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Coastal and Ocean Spatio-Temporal Big Data Platform (COSD)

BEDSBFNTSAHMEFS, LNERMIBESERTRNELXNR. FISFH. TELE. T&SK
DURHIESITIIEESENEE. FAMBRPREFENEMBERR, 8RR, 2. 84, VIIRS.
Modis. Landsat. Sentinel. RREERFNE2EREIE, URAEFEBEERES. 8. HExa. R
E. FETHEERT R, BT, EFCOSDF4E, ARBIU LEHEREBLANEZGHE. EAT
EFmE. o, BMERIFET AR, BB FENTEELEERR, BIRSSRERSGIEE. #HE. K
SIEERRERIE, TH FERBIT &S EEIRAVIRERANE

The Coastal and Ocean Spatio-Temporal Big Data Platform (COSD) enables online retrieval, application and approval, online
processing, online distribution, as well as data statistics and management of remote sensing data and remote sensing products. The
platform provides users with a wealth of foundational data resources, including satellite remote sensing data from series such as ZY,
GF, HaiSi, VIIRS, Modis, Landsat, Sentinel, and Himawari, as well as remote sensing products such as nearshore nutrient salts, fish
farms, chlorophyll-a, turbidity, and shoreline changes. Additionally, based on the COSD platform, users can upload and self-manage
data such as drone imagery and thematic assessment products. Furthermore, even non-professional users can easily perform
operations such as remote sensing image cropping, mosaicking, and band selection through the platform's online processing module,
enabling rapid spatial data processing without the need for downloading.

WEHSEEHESABIEESY

COASTAL IONE AND OCELAN SPACE-TIME WIS DATA PLATECRESS —

COSDisEER
COSD Homepage
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Professional Mapping and Intelligent Analysis Module







2024 F BB EIEARTIA, HFRFTARC2A, FAARMEEARTIA. HRARBA3EH
R NBHRES T 162EIZUR . 22BRHURARN, EPHEMZEREI2A, BN ZE SR FE
IREFERERHFRRELIA, ERNEBFHFESRKEESA, ERNBETFHFZEEREEIA, BXRS
BRAFIN; BARARMEEAZR 117, B42ERITRED. 281N, SRETREID. 123TEME
K. 1BWBAHEM.

20245, FBEEARZA, SF12METIREN, 1B23DRENH . BRI EIGEEMIYIERS
ST R STERFAER, ESERTRESHEFRIPFFLEIFRENEEME, SKERIHRE
ZPHHZRES0FFEFRE, BT, &RINSBTEESEZFZ2ERET, SXRKEIRTEETSEFS
Bftet, SMRRESHREFEREY, ERIMERNESFHFELINAE.

As of 2024, the T-SMART has a total of 73 permanent staff members, including 62 researchers and 11 technical and administrative
personnel. The research team consists of 43 professors, 1 professor-level senior engineer, 16 associate professors, and 2 assistant
professors. Among them, there are 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, 5 recipients of the National Science Fund for
Distinguished Young Scholars, 5 recipients of the National Science Fund for Excellent Young Scholars, and 1 national high-level talent.
The technical and administrative team comprises 11 members, including 4 senior engineers, 2 engineers, 3 assistant engineers, 1
resident scientist, and 1 secretary.

In 2024, two new permanent staff members were added, including one assistant engineer and one office secretary. Academician
Minhan Dai was elected as a Fellow of the American Geophysical Union (AGU) and received the Ambassador Award for Earth and
Space Science. Academician Nianzhi Jiao was awarded the Outstanding Contribution Award for Innovation and Development in the
Ecological and Environmental Protection Industry. Academician Yonglong Lu was honored with the Russian Academy of Sciences
Tercentenary Jubilee Medal. Both Nianzhi Jiao and Minhan Dai were elected as Founding Fellows of the Ecological Society of China,
while Yonglong Lu was elected as one of the first Fellows of the Ecological Society of China.Bangqin Huang has been awarded the
Special Government Allowance of the State Council. Ling Cao has been granted the National Science Fund for Distinguished Young
Scholars.

%ﬁiAE New members

TiE

BnIE T =M

Hui Luo / Assistant Engineer

Email: h30@xmu.edu.cn
2023FRE I TARFEFESMEFA, 2025
FENRENAZHMAEEBY, NEBFZF
EMESFNDEFZEMRRLIE,

Zhlian

DAZEWF
Canru Li / Office Secretary

Email: tsmart@xmu.edu.cn

2024 FRENAKRFZBFEMFMEF A
2025F NIRETAKFHMA GBI, NED
NETHELE,
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20245, aBMMAETRFEF. EEFEXFRIVEHAMZES L SR M 7T SHEFIRE. &IT
SEnEAEIE1R, BXHRE148, MEAREIE, ERULRZBINETIOLRIZFARBBERES
ORISR ARIATO3 A, REEAFEFEHEFR. MESETFR. EaniFF AR
S5 ALFHRARIER ST E LA FFREFSLENIAS 71 AKX,

In 2024, the T-SMART provided hardware support and guarantees for scientific research and teaching internships and practical
activities in relevant disciplines such as oceanography and ecology at Xiamen University. Relying on the T-SMART, 1 postdoctoral
fellow, 14 doctoral students, and 39 master's students were trained. A total of 703 people carried out research related to coral
conservation and mangrove wetlands in estuaries at the D-SMART and M-ECORS. Master's and doctoral students from the College of

Ocean and Earth Sciences, College of the Environment and Ecology, College of Life Sciences, and College of Social Sciences and
Humanities of Xiamen University carried out production internship activities at the station, with a total of 571 person-times.

LENITT
Ml 5




(= 1’E&lllb -~
Exchanges & Collaborations




20245 EiRES
Annual Report

T-SMART | 57/58

8IS _REIFSHEREE—XSNUEH

The First Meeting of the Second International Advisory Committee of the T-SMART was
Successfully Held

2024F3H25HE27H, B _EEREAZERSERSWEERNEF. FXSWLCRT
REEHZNESREARIENIAAIERER . SWNEHDE 7 EBHNERERE, RANRT T RE
BRAVEEE, FHPAKRMNAT. AFER. BHFEER. H2RJREKERANESERER TEREEL.

LR SWH— LN T QB SERR GBI X—REFIMNANRRESEG1E, BEREMTaBuIXER
07, BERIXELTEFERIWFNE, aBhnKEIRHEEIR 7 ASARABGEF e RERS,
B L OSLIRH RIS KRB R EIRFIAR L R i KB AR LR ERF T 20 BNERESHZER SR
268, ZRIEERT a8 E TOLNHMARLLRDE, #—2THTaB8ubiIRRBSMER.

From March 25 to 27, 2024, the first meeting of the second International Advisory Committee of the T-SMART was successfully held in
Xiamen. The meeting brought together 14 professors and experts from renowned universities and research institutions worldwide. It
comprehensively summarized the construction progress of the T-SMART, thoroughly discussed urgent issues to be addressed, and
provided constructive suggestions for future observational research, talent development, science popularization, social services, and
development planning.

This meeting further promoted exchanges and cooperation between the T-SMART
and top-tier field stations internationally and in the Taiwan-Hong Kong region,
significantly enhancing the regional influence of the T-SMART. Academician Dai
Minhan attended the meeting and delivered a speech. Professor Huang Banggqin,
Director of the T-SMART, presided over the opening ceremony and the appointment
ceremony, and presented a report on the development of the station. Professor Zhu
Xudong, Deputy Director of the M-ECORS, and Professor You Weiwei, Deputy
Director of the D-SMART, co-chaired the International Advisory Committee meeting
on the 25th. On the 26th, committee members conducted field visits to the
Zhangjiangkou and D-SMART of the T-SMART, gaining further insight into the
station's research facilities and achievements.
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2kiEFAHERT R (Global-ONCE)

Global Ocean Negative Carbon Emissions (Global-ONCE) Programme

Global-ONCERZ “BAEEEFHF AT ERRE+EF (2021-2030) 7 EiHHIESR (| “BFt+
F7 ) FTHABEFIT, HESERTRE, £F “MEEYMEER (MCP) 7 [REIBICIER, BISFHEZ
YRE, gl “EMRE (BCP) —-EBER (CCP) ~-MCP-8MER (SCP) ” REMKIEICAR
(BCMS) . 2024510822H, %=fE ONCE ARBFASEETAF#7). 2024F11822H, EfrinE
HAER (1SO) EREHRENEFRPHEMMIERR (EFRHRSHRPH — SUFNEK) RHFHFII.

Global-ONCE Programme is in the framework of the United Nations Decade of Ocean Science for Sustainable Development
(2021-2030). Initiated by Prof. Nianzhi Jiao, Global-ONCE is based on his original theoretical framework for the Microbial Carbon Pump
(MCP). Through multidisciplinary integration, Global-ONCE aims to establish a comprehensive carbon storage system combining the
Biological Carbon Pump (BCP), Carbonate Counter Pump (CCP), MCP, and Solubility Carbon Pump (SCP), collectively forming the
BCMS framework.

On October 22, the 3rd Global-ONCE 3 : g : "{\f,c.om'f:"..u
Open Science Conference was held in m':x\‘?ﬁ“'
Xiamen University. On November 22, the

International Organization for Standardization

(ISO) announced the approval of the

world’s first international standard proposal
on ocean carbon neutrality, the “Ocean
Negative Carbon Emissions and Carbon
Neutrality—General Principles and
Requirements,” with a 100% approval
rate.

MELEMBER S 2 RSRTK
Microbial Carbon Pump and Global Climate Change
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WIENHAERRAFEIFEITR (ONCE)
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BERPIERVERRERRE
Approval of the "Ocean Negative Carbon Emissions and Carbon
Neutrality-General Principles and Requirements”
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‘MBS, EENd2s5: DHBEHTSERRE"
(COASTAL-SOS)

Coastal Zones Under Intensifying Human Activities and Changing Climate: A Regional
Programme Integrating Science, Management and Society to Support Ocean Sustainability
(COASTAL-SOS)

COASTAL-SOS H&ERXBiETzEL, BFERISHKIKFERARM. KLl IFEFEEER.
EFRALEERY, N BFTE WH.

2024F6R, BLUE-CAREERIIER#THEEMN SRS, BIARERAENMEHERAIRER,
HI00ZBETVNFESM.

2024F4 R, BEMERERIXGEISM 2024 FEFHFERSNE 2 EREEEFHFXEAS, &
21 ERERTSETRCOASTAL-SOS MERKEAIREREA . HFFEEFNRBSHEiR, 5H
tEFRBRRRATIERKGE.

COASTAL-SOS is UN Ocean Decade endorsed project led by Minhan Dai. It partners cross-sectoral stakeholders, including
leading academic institutions, industrial enterprises, non-profit foundations, and nongovernmental/intergovernmental
organizations from East Asian countries to advance scientific understanding of critical coastal ocean health issues.

In June, the BLUE-CARE Project held a Blue Carbon Science Fair, with the participation of over 300 elementary school students in
Xiamen. The Fair promoted knowledge of blue carbon through different types of activities.

In April, Prof. Minhan Dai, Chief Scientist of COASTAL-SOS, presented the latest research on offshore deoxygenation and digital twin
oceans at the 2024 Ocean Decade Conference and 2nd UN Ocean Decade Regional Conference, engaging in discussions with
international organization leaders for plan future collaborations.

HERIXBESM2024FBF+FRE HRIXGT2NE 2 BREESFTFXEAS

Prof. Minhan Dai attended the 2024 Ocean Decade Conference Academician Minhan Dai attended the 2nd United Nations Ocean Decade Regional Conference

BB S
Blue Carbon Science Fair
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The Inaugural Meeting of the Mangrove Wetland Conservation Professional Committee of
China Wetland Conservation Association

2024F128 148, “HEEMEFRIFHSONKEBRIPELZERSMIZASBEIMIKTIBRIPZR
27 BENARFEN, RKEB2EERFEXBM200R7BARES ., SNBETEEMRIPHEED, EITX
FNRREEEFR. QBEFERUET. %Eilﬁé’—:%iﬂmﬂﬁ% M AT . MLIBT. B2ARF
i, EERIBAAR200FBFRENSN TSN 2F, SUERBERINMNEHRIPIFRFRIRS, FE
1thE R T & L SLIe A A R I

LR ASHIpINBEIMRSEFEAERIP TERFEHRER, NESAMMERP. EE5TUREF
LM LUK AR S5 EIFR L iR ep D2 IR SIRR D &

On December 14, 2024, the "Inaugural Meeting of the Mangrove Wetland Protection Committee of the China Wetland Conservation
Association and Mangrove Wetland Protection Exchange Conference" was held at Xiamen University, attracting over 200
representatives from more than 100 related institutions across the country. The conference was hosted by the China Wetland
Conservation Association and co-organized by the College of the Environment and Ecology of Xiamen University, the T-SMART, and
other institutions. Representatives from research institutes, planning agencies, protected areas, enterprises, and institutions in the
mangrove-related field gathered in Xiamen to participate in the event.

During the conference, several experts delivered keynote reports on mangrove wetland protection, and participants conducted a field
visit to the M-ECORS's mangrove base. The successful hosting of this conference marks a new chapter in China's mangrove wetland
protection efforts, contributing to the enhancement of mangrove wetland protection, management, sustainable utilization, and the
development of the International Mangrove Center.

EXEEBIRS P

Wenging Wang Delivered an Invited Lecture
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World Congress of Marine Stations (WCMS)
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From November 27 to 29, 2024, Professor Bangqin Huang,
Director of the T-SMART, attended the 2nd World Ocean
Observatory Conference held in Shizuoka, Japan. At the
conference, he presented the practices and progress of the
T-SMART in the observation of the estuary-bay-offshore
continuum and regional cooperation. Additionally, he
participated in the Scientific Steering Committee meeting of
the World Ocean Observatory Network, actively promoting
international collaboration and exchange for the T-SMART.

BIRAFEEYERESTRATTIE

Cross-Strait Symposium on Biological Resources and Technology
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On October 28, 2024, to effectively promote academic
exchanges across the Taiwan Strait, T-SMART, as a
co-organizer, hosted the "Cross-Strait Symposium on
Biological Resources and Technology" at Xiang'an Campus
of Xiamen University. Professor Ching-Fong Chang, former
President of the National Taiwan Ocean University, and
more than 10 other scholars attended the event. The
symposium reached further cooperation intentions in the
fields of marine biological resources, biodiversity, and
biotechnology.
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2024 National Mangrove Protection and Restoration Seminar
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From December 13 to 16, 2024, the "2024 National Mangrove Protection and Restoration Seminar" was successfully held at Xiang'an
Campus of Xiamen University. The seminar was jointly organized by the China Wetland Conservation Association, the Fujian Wetland
Protection Center, and the Mangrove Conservation Foundation (MCF), and co-hosted by the T-SMART and the College of the
Environment and Ecology of Xiamen University. With the theme of "Mangrove Protection and Sustainable Management," the seminar
attracted nearly 100 participants from mangrove protected areas, research institutions, enterprises, and NGOs across the country.

The seminar further strengthened the technical guidance system for mangrove ecosystem protection and restoration, enhanced the
scientific and professional standards of mangrove conservation management and biodiversity protection, and provided important
theoretical support and practical guidance for the sustainable management of mangroves.
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2024 International Symposium on Blue Carbon Ecosystems
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On January 24, 2024, the 2024 International Symposium on Blue Carbon Ecosystems, co-hosted by Xiamen University and Tencent
Carbon Neutrality Laboratory, was successfully held in Xiamen. Supported by Tencent's "Assessment, Restoration, and Accounting of
Blue Carbon Ecosystems (BLUE-CARE)" project, the symposium attracted 10 domestic and international experts participating both
online and offline, with over 100 attendees on-site and nearly 10,000 viewers online. The event featured more than 20 sessions,
including keynote speeches, thematic reports, flash talks, and a closing ceremony, offering rich content and generating enthusiastic
responses.

Under the theme "From Science to Trading," the symposium brought together marine scientists, ecologists, carbon finance experts, and
outstanding young scholars from around the world to explore the mechanisms of blue carbon ecosystems and the blue carbon market.
This event marked the beginning of a new economic chapter in unlocking the "blue value" of the ocean.
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Initiating a New Chapter in Marine Ecological Conservation and Education in Collaboration
with the Swire Group
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On November 9, 2024, the D-SMART received a donation of RMB 5.46 million from Xiamen Taikoo Aircraft Engineering Co., Ltd., a
subsidiary of the Swire Group, to support the marine ecological protection and education initiatives of the Xiamen University Dongshan

Taikoo Ocean Observation and Experiment Station (Dongshan Station). The donation signing ceremony was completed at the Xiamen
University Education Development Foundation. The funds will be used over the next three years to conduct long-term monitoring and
scientific research experiments in the Dongshan Bay area, as well as the protection and restoration of coral species in the region.
Building on the significant achievements of the Dongshan Taikoo Ocean Observation and Experiment Station, this event received
extensive coverage from more than 20 domestic and international media outlets, further enhancing the influence of the T-SMART in the
fields of marine ecological protection and education.
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Signed the SIS-MAR Agreement with the Faculty of Fisheries and Marine Sciences at IPB University
(Institut Pertanian Bogor), Indonesia, to Establish a Sister Station for Mangrove Research
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On the morning of November 7, 2024, Professor Hefni Effendi, the Head of the Department of Aquatic Resources Management at the
Faculty of Fisheries and Marine Sciences, Bogor Agricultural University (IPB University), Indonesia, along with two colleagues, visited

the College of the Environment and Ecology at Xiamen University. The two parties held a signing ceremony for the SIS-MAR agreement
regarding the joint establishment of a mangrove field observation station.

The signing of this agreement marks the beginning of closer exchanges and cooperation between the two institutions. It is hoped that
through in-depth collaboration and academic exchanges, high-level research achievements in the field of mangrove ecosystem studies
will be promoted.

Signing Ceremony
of
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China Marine Protection Alliance (ChinaMPA) 2024 Annual Meeting
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On November 8, 2024, the China Marine Protection Alliance (ChinaMPA) successfully held its inaugural annual meeting during the
Xiamen International Ocean Week. Over 70 representatives from domestic and international research institutions,
management departments, and non-profit organizations attended the event and engaged in lively discussions. The alliance
focuses on marine conservation and sustainable fisheries, with Academicians Minhan Dai and Jilan Su serving as co-chairs of the

Scientific Steering Committee, and Professor Ling Cao from the T-SMART serves as the Secretary-General., with the secretariat
based at Xiamen University.

ChinaMPA aims to establish a collaborative platform that brings together diverse stakeholders in China, supporting the policy research
output of the International Cooperation Committee on Ocean Governance. It seeks to identify common ground and key solutions for
collaborative ocean governance, addressing major challenges in achieving harmony between humans and the ocean. This meeting
marked a new opportunity for cross-sector, cross-disciplinary, and cross-identity collaboration in China's marine protection efforts.
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China Marine Protection Alliance (ChinaMPA)
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Blue Pioneer Accelerator Special Workshop Event
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From September 10 to 13, 2024, the China Marine Protection and knowledge sharing, and further advance the development
Alliance (ChinaMPA) hosted the Blue Pioneer Accelerator of marine protection efforts.

Special Workshop Event at Xiamen University and Dongshan
County. The event brought together 40 advocates and
practitioners of marine conservation from various domestic
non-profit NGOs and universities. Participants engaged in Blue Pioneers Accelerator Program
full-day workshops at the D-SMART and conducted field
investigations at local aquaculture farms, fishing ports, and
fishing villages in Dongshan. This initiative aims to facilitate
efficient communication among professionals in the field of
marine conservation, enhance cross-disciplinary collaboration

Accelerating Community-Focused Ocean and Climate Innovation
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Zhang Rong, Secretary of the University Party Committee, led a Delegation to Conduct a Field
Investigation on the Construction and Development of the T-SMART
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On May 7, 2024, Rong Zhang, the University Party Secretary and Academician of the Chinese Academy of Sciences, led a team to
conduct an on-site investigation into the development and construction of the T-SMART. Banggin Huang, the Station Director and
Nangiang Distinguished Professor, provided a detailed overview of the station's progress and existing challenges. Supported by

comprehensive case studies and data, he vividly demonstrated Xiamen University's long-term efforts and achievements in building a
comprehensive marine observation system integrating "sea, land, air, and space."
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National Forestry and Grassland Administration Inspects M-ECORS
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On October 31, 2024, the Zhangjiangkou
Protected Area actively advanced the approval
process for the restoration plan of the
internationally important wetland. During this
period, Director Wenyuan Ji conducted a
research visit to the M-ECORS, accompanied
by Yifan Qian, Senior Engineer of the East
China Survey and Planning Institute of the
National Forestry and Grassland Administration,
Tianquan Zhu, Director of the Zhangjiangkou
Protected Area, and Wenging Wang, Deputy
Director of the T-SMART, among others.

Director Wenyuan Ji fully affirmed the
achievements of the T-SMART in observation
system construction, scientific research, social
services, and science popularization education.
He noted that in recent years, China has
continuously strengthened its efforts in mangrove
protection, issuing the "Mangrove Protection and
Restoration Special Action Plan (2020-2025)" and
establishing the nation's first International
Mangrove Center in Shenzhen. Xiamen University
has a long history and remarkable achievements
in mangrove research, playing a significant role in
serving national strategic needs and promoting
mangrove science popularization. In the future,
the T-SMART will continue to leverage its
strengths as a high-level scientific research
platform, build on its unique characteristics,
promote mangrove protection, restoration, and
sustainable utilization, and further enhance the

influence of the national field station.
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The 13" Xiamen University Marine Science Open Day Successfully Held
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On November 9, 2024, the 13" Xiamen University Marine Science Open Day was held at the Xiang'an Campus of Xiamen University.
The diverse and engaging activities attracted over 10,000 visitors. The science popularization booth of the Taiwan Strait Station
captivated primary and secondary school students, families, and marine enthusiasts with its fascinating content and interactive
activities, allowing them to explore the mysteries of coastal ecosystems.

The T-SMART also set up a special marine science art exhibition area, showcasing works created by teachers and students from the
Central Academy of Fine Arts in collaboration with marine scientists at the D-SMART of the T-SMART (as part of the artist residency
program supported by the Swire Group). Through various forms such as sculptures, photography, and installation art, the exhibition
achieved a clever "cross-disciplinary" integration of science and art, infusing marine conservation with new vitality and communication

power.
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Binlang Middle School Summer Practice Activity on Coastal Wetlands and Marine Blue Carbon
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From July 14 to 16, 2024, the Key Laboratory of Coastal Wetland
Ecosystems of the Ministry of Education and the Taiwan Strait
Station, in collaboration with Xiamen Binlang Middle School,
organized the "Xiamen University—Binlang Middle School
Summer Practice Activity on Coastal Wetlands and Marine Blue
Carbon." Forty-two teachers and students from Binlang Middle
School participated in this special science popularization event,
hosted by the Zhangjiangkou Protected Area in Fujian Province.
During the activity, five lectures, two field practice sessions, two
site visits, and two research and discussion sessions were
conducted, bridging the gap between theory and practice for the
students. The participants gained valuable knowledge and
returned with a wealth of experiences.

Through this research and learning activity, the students not only
took away fond memories of their three-day experience in the
mangroves and a series of knowledge about coastal wetlands
and marine blue carbon but also embraced the concept of

harmonious coexistence between humans and nature. This
experience planted the seeds of environmental protection and

scientific exploration in their young minds.
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China’s first Seagrass Bed Carbon Sink Methodology, Led by MEL and T-SMART Scientists,
Passed its Panel Review
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On April 30, 2024, the "Methodology for Carbon Sequestration Measurement and Monitoring in Seagrass Bed Ecological Restoration”,
compiled by the team of Academician Minhan Dai and Professor Luzhen Chen, passed expert review. This monitoring methodology
supports the signing of the nation's first seagrass bed blue carbon intent purchase agreement and the second salt marsh blue carbon
intent purchase agreement. It has been approved as a Fujian Provincial Standard in the field of blue carbon monitoring and has initiated
a cross-strait pilot project for common standards in blue carbon trading. Fully aligned with China's practical conditions, this methodology
is widely applicable to the measurement and monitoring of seagrass bed carbon sequestration projects in China. It holds significant
importance for maintaining the carbon sequestration function of seagrass beds and synergistically enhancing their ecological service
value.
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The 9" MEL Graduate Academic Forum Successfully Held at Dongshan Experimental Field

2024%F78B17HZE20H,
Deeper Thoughts A=ERT,

imefo

ENEMELARAEFAICIZR IS IHMINZET . AIXiCIELL Deeper Blue,
5160 RERBETAF. ERKF.
BHFWUHENER. FESS, 2RIT6MEEER, BUBIKES. BRiTie. TRhI=.

J:::!/Er:_k?—z—éfl_ﬁﬁ(ﬁ’] B2 y 81_L/‘5'/$ﬂ;
HETHE

20B8FF, ICISAIBIB TIEEERIB—TF. FPhFERES TSN FEHI7ORMFERERL

WS 5ICIRIMEE .. RFMIRESSRSSMFEIIR ORI AR EEAREN D HEMHAEZ
T&R, SISEFNESFE, BREBFAEHZNBN, BKSOFNNEFNRENMNE

From July 17 to 20, 2024, the 9" MEL Graduate Academic
Forum was successfully held at the D-SMART. Under the theme
"Deeper Blue, Deeper Thoughts," the forum attracted over 60
students from Xiamen University, Peking University, Shanghai
Ocean University, and other institutions, as well as 8 experts and
scholars in the field of marine environmental science. The forum
featured six thematic report sessions, complemented by
ice-breaking activities, roundtable discussions, specialized
seminars, and science popularization events.

On the afternoon of July 20, the forum specially invited more
than 70 students from Dongshan No.1 Middle School, Dongshan
No.2 Middle School, and the County No.2 Experimental Primary
School in Fujian Province to participate in the science
popularization activities at the D-SMART. The students actively
engaged in 11 science booths meticulously designed by the

participating graduate students. These interactive booths
combined education with entertainment, allowing the students to
experience the charm of marine environmental science firsthand
and inspiring their interest and passion for the ocean.
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2024 Junior Blue Pioneers Training Program
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From July 18 to 28, 2024, the T-SMART co-hosted the third
edition of the "Young Blue Pioneers Training Program," supported
by the Taohuayuan Ecological Environment Foundation. This
year, 20 young participants from regions including Hong Kong,

China, and New Zealand gathered at the M-ECORS and
D-SMART to complete their marine talent development journey.
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The "2024 Sufeng Forum" of D-SMART was Successfully Held Three Times
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In 2024, the "Sufeng Forum" was successfully held three times
at the D-SMART. In the first lecture of the "Sufeng Forum",
Professor Tongyun Fan, a researcher at the Taiwan Museum of
Marine Biology and a member of the International Advisory
Committee of the D-SMART, was invited to deliver a lecture
report on the theme of "Coral Protection and Conservation". In
the second lecture, Professor Min Liu from Xiamen University
was invited to give a lecture report with the theme of "The Return
of Turtles - Stepping into the World of Sea Turtles". In the third
lecture, Professor Yan Li, a resident scientist at the D-SMART,
was invited to present a lecture report on the theme of
"Self-regulation of Estuaries and Bays: From Zhangjiang Estuary
to the Taiwan Shoal".

These lectures attracted participants from different occupations
and age groups, including representatives from government

functional departments, public welfare organizations, schools,
communities, aquaculture enterprises, as well as resident
teachers, master's and doctoral students at the D-SMART. The
atmosphere at the scene was enthusiastic, and the audience
actively asked questions and had in-depth exchanges with the
keynote speakers.
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The 16™ University Consortium on Aquatic Sciences Symposium Successfully Held at D-SMART
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On June 12, 2024, the 16" UCAS Symposium was successfully held at the D-SMART. The symposium brought together 51 faculty
members and students from five universities across the Strait, including mainland China, Taiwan, and Hong Kong. The event focused
on seven key topics: marine biology, marine ecology, marine physics, marine geology, fisheries and aquaculture, biogeochemical
cycles, and data science and methods. It featured six keynote presentations, 33 oral presentations, two flash talks, as well as a variety

of activities such as an R language skills training workshop, a fun debate, a water environment science theater, a popular science
session themed "Blue Planet, Harmony Between Humans and the Ocean," and field research in Dongshan.
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Symposium on Monitoring and Conservation Achievements, Experiences, and Technologies of
Reef-Building Corals
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On October 19, 2024, the "Symposium on Monitoring
and Conservation Achievements, Experiences, and : s :
Technologies of Reef-Building Corals" was held at the = e Sl )
D-SMART. The event invited seven experts and lﬁﬁgﬁﬁﬁﬁﬂﬂﬁﬂﬂ *D {‘ﬁ_]\ %:
scholars from the South China Sea Ecological Center RRR £ w_%ﬂﬁﬁﬁ. =2

of the Ministry of Natural Resources, the National rat” =T &\ BT A
Field Scientific Observation and Research Station for y ]
Coral Reef Ecosystems in Nansha, Hainan, Xiamen
University, and the Dongshan County People's Court.
They shared achievements, experiences, and
technologies related to the monitoring and restoration
of coral reef ecosystems, as well as public awareness
initiatives, conducted in the South China Sea and
Dongshan.

E’E%#ﬂﬁiﬁﬁ] | Beach Cleanup Volunteer Activity
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On October 20, 2024, in collaboration with the Dongshan County Marine Conservation Volunteer Association and the Blue Source Club
of Dongshan No. 2 High School, a volunteer beach cleanup activity (Dongshan sub-venue) was held at Jinluan Bay Beach. Volunteers

covered a 500-meter stretch of coastline, collecting a total of 39.55 kilograms of trash and 387 beverage bottles. This initiative marked
a solid step forward in building a beautiful and healthy marine environment.
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Sufeng Reads the Ocean: Dialogues with History, Explorations of the Future
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Sufeng, home to the D-SMART of the T-SMART, carries the profound historical legacy of Xiamen University's marine research. To trace

the origins of marine science development, follow the footsteps of history, understand the dedication and contributions of senior marine
scientists, and explore the future direction of the field station, we have launched the "Sufeng Reads the Ocean" column.

This column, presented through dialogues between a virtual observer "Xiao Su" and a seasoned marine scientist "Lao Hai," guides
readers through the magnificent journey of marine scientific research. Since its inception in August 2023, the column has released 13
issues, showcasing the heritage and innovation of marine research through vivid stories and profound insights.
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Smart Conservation of Corals and Fish in Dongshan

20245, SBHEKSENTECHAALLEFESEMMBEATSEETESRL, HEFR T X
BEMNBRERANSONERSR, BIRUENZSHFEMNTES. B, ZFaCmIINBRIRLIHFRFEHR
BARIPFXEELES, ARLUBEMHESEESERIFRIP LERMUE T RILWRAZIE, BERHRIFX
BREKFEMEZRE
In 2024, the T-SMART collaborated with Huawei's TECH4ALL Digital Inclusion Team and the Fujian Artificial Intelligence Computing
Center to jointly develop an intelligent recognition and analysis system for corals and fish, establishing the Dongshan Biodiversity
Monitoring Platform. Currently, this platform has been successfully integrated into the daily operations of the Dongshan Coral Protection

Provincial Nature Reserve, providing robust technical support for the conservation of coral reef ecosystems in the Dongshan sea area.
It has significantly enhanced the reserve's regulatory capabilities and public education efforts.
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Application of Novel Fiber-Optic Seismic Arrays in Marine Seismic Observation
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In 2024, research teams from the Institute of
Earthquake Forecasting, China Earthquake
Administration, and the Xiamen Institute of Marine
Seismology, China Earthquake Administration,
conducted related studies on novel fiber-optic
seismic arrays at the D-SMART. Since the
deployment of the novel fiber-optic seismic array
in the Sufeng Mountain offshore area of
Dongshan Island, the project has achieved
remarkable results. Leveraging Distributed
Acoustic Sensing (DAS) technology, a
high-density, low-cost marine seismic observation
network has been successfully established,
significantly enhancing the seismic monitoring
capabilities in the offshore Zhangzhou area and
the Taiwan Strait region. To date, the system has
captured multiple microseismic signals, providing

. o . . SeiFa E AR E
high-precision data support for regional seismic KA aEREREA R RIENEE
. . Schematic Diagram of Fiber-Optic Array and Seismic Array Deployment Locations
activity analysis.
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