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Bridgestock et al. (2021), Hsieh et al. (2022)

Water mixing end members (Ba isotopic signatures)Singapore’s marine environment – Singapore Strait

• Confluence of multiple water bodies

• Monsoon wind-driven water mixing

• e.g. SG Strait salinity minima ~Jun–Sep (lower rainfall)
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Singapore’s marine environment – Singapore Strait

Tanzil et al. (2019)



Singapore’s marine environment – Pb

The Pb concentration from Kusu, Singapore Straits from 2014 to 2017 

(orange dots) vs. net flow across Singapore Strait (green dots).

Chen et al. (2022)



Annually averaged Pb concentration in seawater derived 
from coral Pb/Ca records (SG coral) and direct 
measurements (SG Strait) vs. estimated Pb emissions from 
regional Pb gasoline use.

Singapore’s marine environment – Pb

Lee et al. (2014); Chen et al. (2022)
Corals as natural archives of the marine 

environment
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Overview

NEA Neptune

SJINML Stakeholder Meeting, 2018
Access to quality long-term, continuous 

data for research use
Test-bedding platform for R&D

Multi-agency workshop, 2019
R&D for agencies for future operations

Baselines & benchmarking

MESN, 2020–2025
Expands SJINML capabilities as NRI

Expand international research 
collaborations

Singapore’s reliance on a healthy 
marine environment will only grow

MESN:

RL

SJI

CJ

NRF MESN

Monitoring and R&D
Buoys for research & test-bedding; 
complement existing programmes

Baselines & protocols
Key parameters & emerging threats

Data platform for research
Tiered access; catalyse research 
collaborationsCLIMATE CHANGE NATIONAL & INTERNATIONAL 

GOALS
MARINE SCIENCE & 
TECH R&D



MARINE 
ENVIRONMENT 
SENSING NETWORK

2.6 m diameter

Moon pools

Peripheral
modules

PE with closed-
cell foam

Core sensor 
package Profiling system

- Research
- Monitoring
- Tech test-bedding RL

SJI

CJ

No. Parameter

1 Temperature

2 Salinity

3 Dissolved oxygen (DO)

4 Turbidity

5 Hydrocarbon 

6 Nitrate

7 Chlorophyll-a

8 Meteorological parameters (pressure, wind 
velocity, solar irradiance)

9 Current profiling

10 Wave height

11 pH

13 Marine noise (acoustics)

14 CDOM

15 pCO2

MESN parameters (real-time sensing)

Buoys



Database

User interface

Tools/Applications

• Analytics & visualisation
• Tiered permissions access
• Near-realtime view of data
• Dashboard & report cards
• Cloud computing
• Sensor control
• User-friendly

MESN Research Data Platform

MESN buoys
Near real-time sensor data

Control
Data 
input

Seawater sampling
(monthly)Validation/C

alibration

MARINE 
ENVIRONMENT 
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Data platform

(not under current 
MESN funding)

GeoSpace-Sea
SG Gov
(MPA)Unclassified data

Secure transfer

“wave” in Malay

International collaborations, 
data sharing

MESN
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Timeline & Project Team

1 Oct 2020 30 Sep 20252021 2022 2023 2024 2025

MESN buoys 
in water Protocols 

established Optimisation

MESN Team

Jani Tanzil Mandar Chitre Koay Teong Beng

Ooi Seng Keat Choo Hengkek Joleen Chan

Eddie Tan Patrick Martin Wang Xian Feng

Chu Jian Pablo Valdivia Malika Meghjani

Lead PI 
SJINML, TMSI, NUS

Co-PI
ARL, TMSI, NUS

Lead Engineer
ARL, TMSI, NUS

Lead IT Architect
EMID, TMSI, NUS

Co-PI
EMID, TMSI, NUS

Project Manager
TMSI, NUS

Co-PI
I2R, A*STAR

Co-PI
ASE, NTU

Co-PI
EOS, NTU

Collaborator
CEE, NTU

Collaborator
SUTD

Collaborator
SUTD

www.sjinml.nus.edu.sg
https://www.nrf.gov.sg/programmes/national-research-infrastructure



Source: Reef Resilience Network



Regional efforts

Review and consolidate past and ongoing regional efforts in marine environmental studies and monitoring (as part of 
MESN research project). Summarise efforts – research, governmental, NGOs/citizen science.

Review of marine environment research and monitoring efforts in Southeast Asia

jani.tanzil@nus.edu.sg



Regional Research Inventory 2.0 of marine plastics research in the seas of East Asia. 
Completed in November 2021 (coordinated by NUS), the MAPLA-RIV aims to support the development of a regional 

node of the Global Partnership for Marine Litter (GMPL) under the leadership of the Coordinating Body for the Seas of 
East Asia (COBSEA).

https://mapla-riv.web.app/

Towards a research inventory (e.g. Marine Plastics)
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Thank you!


