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Research Background

Tang et al., 2018

Coastal blue carbon lies between the ocean blue carbon and 
terrestrial green carbon. During recent years, coastal blue carbon 
has been defined as the carbon fixed by coastal wetland, including 
salt marshes, mangroves, and seagrasses.

Coastal wetlands (known as blue carbon ecosystem) at 
the mouth of large rivers may behave as important carbon 
sinks or sources of greenhouse gases (GHG) to the 
atmosphere.

Carbon fluxes across countries and regions from inland water sources
http://www.globalcarbonatlas.org/carbon-cascades

Tang et al., 2018



Research Background
How carbon burial processes and GHG emissions in wetlands of large rivers will react to future precipitation 

change and sea level rise due to global warming?

Data Source: C-CASCADES project and Global Carbon Project



Solution for the ice-volume esl function and 
change in ice volume (Lambeck et al., 2014)

The Holocene experienced significant climate and sea level changes. The past events offer an 
analog, informing the future from the past.

Evolution of Holocene mean annual temperature 
(MAT) in the Chinese Loess Plateau (Dong et al., 2022)

Research Background

A comparison of the Dongge cave speleothem 
to several Holocene records (Dykoski et al., 
2005)



The Amazon River

The Yangtze River

The significance of cooperation 

The Yangtze and Amazon Rivers can have a large influence on the regional carbon budget due to their extensive 
wetlands. These systems are also key to appraise natural GHG emissions from Brazil and China. 

• These two rivers have different histories of human development in the basins.
• The Holocene stratigraphy and the carbon sequestration process of coastal wetlands

in the estuaries of these two rivers are expected to show different features.
• A comparative study can enable a deeper understanding of the roles of climates and

human activities on carbon sequestration of coastal wetlands.



Researcher Institution Activity

Xiaomei Nian State Key Laboratory of Estuarine and Coastal 
Research, East China Normal University

Project coordination (NSFC), luminescence dating and geomorphic 
evolution.

Weiguo Zhang State Key Laboratory of Estuarine and Coastal 
Research, East China Normal University

Sediment provenance and sedimentary facies analysis.

Qianli Sun State Key Laboratory of Estuarine and Coastal 
Research, East China Normal University

Inorganic geochemical analysis and paleoclimate data compilation.

Yan Liu State Key Laboratory of Estuarine and Coastal 
Research, East China Normal University

Pollen and phytolith analyses.

Dongqi Wang School of Geographical Sciences, East China 
Normal University

Greenhouse gas analysis.

Yunping Xu Shanghai Ocean University, College of Marine 
Sciences,

Organic carbon source analysis.

André Oliveira Sawakuchi Institute of Geosciences, University of São Paulo Project coordination (FAPESP), luminescence dating, provenance 
analysis and data integration.

Cristiano Mazur Chiessi School of Arts, Sciences and Humanities, 
University of São Paulo

Inorganic geochemistry analyses, paleoclimate data compilation and
data integration.

Dailson José Bertassoli Junior School of Arts, Sciences and Humanities, 
University of São Paulo

Fieldwork planning and execution, organic geochemistry, 
radiocarbon dating and greenhouse gas analyses.

Fabiano do Nascimento Pupim Department of Environmental Sciences, Federal 
University of São Paulo

Geomorphological mapping and luminescence dating and data 
integration.

Henrique Oliveira Sawakuchi Department of Thematic Studies, University of 
Linköping

Greenhouse gas analysis, incubation experiments and greenhouse 
gas emissions estimates.

Marília de Carvalho Campos 
Garcia

Institute of Geosciences, University of São Paulo Paleoclimate data integration, luminescence sensitivity analysis and
provenance interpretation.

Vania Neu Amazon Federal Rural University (UFRA) Planning and execution of fieldwork, greenhouse gas analysis and 
data interpretation.

Thays Mineli Institute of Geosciences, University of São Paulo Luminescence dating and sediment provenance

Research team



Associate Prof. 
Xiaomei Nian
Expertise: 
luminescence 
technique and 
geomorphic 
evolution. 
Role: 
luminescence 
dating, 
geomorphic 
evolution and 
project 
coordination 

Members in China

Prof. Weiguo
Zhang
Expertise: 
environmental 
magnetism, 
provenance 
tracing, 
sedimentology, 
geomorphology
Role: sediment 
provenance and 
sedimentary 
facies analysis

Prof. Qianli Sun
Expertise: 
geochemistry, 
paleoclimate 
change
Role: inorganic 
geochemical 
analysis and 
paleoclimate 
data 
compilation

Prof. Dongqi
Wang
Expertise: wetland 
geochemistry and 
carbon cycle
Role: greenhouse 
gas analysis

Associate Prof. Yan 
Liu
Expertise: pollen 
and phytolith 
analyses, 
geoarchaeology
Role: pollen and 
phytolith analyses

Prof. Yunping Xu
Expertise: organic 
geochemistry, 
paleoecology and 
environmental 
reconstruction 
using Biomarker 
proxies
Role: organic 
carbon source 
analysis



André Sawakuchi

• Associate Professor
• Head of Luminescence and Gamma Spectrometry

Laboratory (LEGaL)
• Quaternary Geochronology, Sedimentology and Earth 

Surface Processes

Institute of Geosciences (IGc) 
University of São Paulo (USP)

São Paulo, Brazil

• LEGaL is a multiuser facility (FAPESP/2012)

• Dynamics of sedimentary systems across space and 
through time, with focus on the Amazon



Motivation and goal

How the balance between accumulation and emission of carbon in 
coastal wetlands linked to large rivers responded to changes in 

precipitation and sea level during the Holocene?

Amazon River estuary Yangtze River delta



Priority themes of Sustainable Development International
Cooperation Program (SDIC) – 2022 Call

• Processes of carbon sequestration and carbon storage in coastal 
systems of global relevance

• Improve the accuracy of the assessment of coastal carbon 
sequestration and carbon storage capacity

• Explore the impact of climate change and human activities on carbon 
sequestration and carbon storage capacity



Research questions

Q1. How monsoon and sea level changes affected the input and accumulation of 
carbon in coastal wetlands of the Yangtze and Amazon Rivers during the 
Holocene?

Q2. What are the differences and similarities of the Yangtze and Amazon 
Rivers as carbon source-to-sink systems?

Q3. How much particulate organic carbon, CO2 and CH4 are stored in Holocene 
coastal wetlands of both rivers and how significant is this for the regional carbon 
budget?

Q4. What is the contribution of erosive processes for the emission of CO2 and 
CH4 stored in Holocene sediments of the downstream reaches of the Yangtze and 
Amazon Rivers?



Methods

• Space: Geomorphology and sedimentary facies analysis

• Time: Luminescence and radiocarbon dating

• Source: Sediment provenance analysis

• Storage and Fate: Organic geochemistry and measurements of 
greenhouse gases emissions



Project development
Activities

Month
1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 25-26 27-28 29-30 31-32 33-34 35-36

1 – Geomorphological mapping

2 – Planning of field surveys

3 – Field survey in the Amazon estuary

4 - Field survey in the Yangtze delta

5 – Cores description and sampling

6 – Analyses of gas field samples

7 – Radiocarbon dating

8 – OSL dating

9 – Inorganic geochemical analyses

10 – Total organic carbon analyses

11 – OSL/TL sensitivity analyses

12 – *Scientific workshops

13 – Scientific reports

14 – Manuscripts preparation and submission

15 – Supervision of PhD (1) and Master students (2)



Expected results

• Improve understanding on processes driving carbon sink and
emission in the Amazon River estuary and the Yangtze River delta

• Promote academic cooperation and exchange of knowledge on
luminescence, geochemical and greenhouse gases assessment 
methods

• Fuel mid and long term scientific cooperation
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