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Fire-induced bloom 
could uptake as much 
carbon as is the emitted 
by the wildfire 2

Motivation
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PYROPLANKTON strategy

In PYROPLANKTON will build mechanistical understanding of the BBa impact on marine 
primary production by means of satellite and groundbreaking mesocosm experiments. 



Remote Observations



Observations
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1. Tang and Llort et al, 2021
Fertilisaton

2. Kramer et al, 2020, 2023
Community shift
MODIS Chl-a overestimation

3. Ardyna and Hamilton et al, 2022, 
Seok et al, 2024
Fertilisation/Seasonal boost

4. Liu et al, 2022
Seasonal boost
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Observations
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Recent change in fire aerosols 



Capturing the impact of pyrogenic aerosols 

Geographical region
based on Ardyna et al, 2022

Ardyna et al, 2022
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PYROPLANKTON experiment



Simulating ash deposition events  

6th January 2020
Himawari-8

Cristina Santin
IMIB-CSIC (Spain), Swansea Un. (UK)



Wildfire ash in ‘climate reactors’

ESA EO
Sentinel-5P

6th January 2020
Himawari-8



Methodology

ESA EO
Sentinel-5P

• 5 tanks filled with unfiltered water 
= Natural assemblage

•  4 tanks filled with 0.2 µm filtered seawater 
= no phytoplankton

Nutrients dissolution kinetic

Impact on biota



Results: Nutrients release

Switch from Phosphate to Nitrate limitation



Results: Phytoplankton vs Bacteria

Quick response in Chl but overall Bacteria production
takes the lead 

                

                

                



PYROPLANKTON modelling



Impact on the marine iron & primary production

Bergas-Massó et al, 2023



Improved atmospheric chemistry in EC-Earth3

Elisa Bergas-Massó, BSC

Myriokefalitakis et al. 2022, Bergas-Massó et al. 2023



Impact of new deposition fields

• Signficant impact on the SH

• Negative anomalies (?!):
• Californian coast

• High latitude fire emission not 
representing current trends

• Impact of submonthly
deposition events?



PERSPECTIVES



Carried out and funded by: EO Science for society clusters:

Capturing and quantifying the influence of wildfire 
aerosols on ocean’s carbon cycle



Carried out and funded by: EO Science for society clusters:

Three case studies

1. Attributing changes in marine phytoplankton to aerosol’ deposition
2. Characterising the factors potentially inhibiting the phytoplankton response
3. Long-term trends on fire, aerosols transport and ocean biogeochemistry

a) The Arctic Ocean

b) California Upwelling

c) South Atlantic 

Kulk et al, 2020

Three regions of interest 



Carried out and funded by: EO Science for society clusters:

Pyromar will characterise and explain the mechanisms driving the influence of megafires on 
marine ecosystems. This goal will be achieved through the development of two new tools:

● Spatially informed fire index for extreme events
● An observations-based attribution index linking phytoplankton changes to wildfires

And a 10-year long dataset including critical variables such us:
- Marine primary production and export
- Aerosol deposition
- Deposition of soluble iron

Expected Outcomes 





Other activities



Future Earth – ESA Joint Call

Miriam H Morrill  - Pyrosketchology.com

• >35 researchers (22 online) 
• All fire disciplines
• 20 keynotes
• Hybrid breakout session
• 50% ECR (including leadership 

roles)
• White paper – 1st draft
• Oral Presentation at EGU’24



SOLAS Overview
Scientific structure

International organisation dedicated to quantitative understanding of the key biogeochemical-
physical interactions and feedbacks between the ocean and atmosphere, and of how this coupled 
system affects and is affected by climate and global change.

Core Themes：
1. Greenhouse gases and the oceans
2. Air-sea interface and fluxes of mass 

and energy
3. Atmospheric deposition and ocean 

biogeochemistry
4. Interconnections between aerosols, 

clouds, and marine ecosystems
5. Ocean biogeochemical controls on 

atmospheric chemistry

Cross-Cutting Themes：
1. Integrated topics (e.g., upwelling 

systems, polar oceans, Indian Ocean)
2. Climate intervention

New Science
Plan 2026-2035



SOLAS 2026-2035
Surface Ocean-Lower Atmosphere Studies: 
from science to solutions (tentative)

- Three online workshops during 2023

- One week scoping in-person workshop in Sept 

- New plan to be submitted in 2025



Early Career Scientist Committee 

➢ Launched in January 2023 – chair Joan Llort
➢ Strategic and operational body to coordinate and champion ECS activities and bring ECR voice in SOLAS
➢ Activities of ECS Committee:

• ECS workshop, 19-21 Apr 2023, online
• Fire science Learning AcRoss the Earth system (FLARE) Workshop, 18-21 Sep 2023, Bermuda, USA.
• Side Event at WCRP OSC, Oct 2023, Kigali, Rwanda
• Session at AGU on The Surface Ocean-Lower Atmosphere Study (SOLAS)
• Leading “Toolbox” Section of the new Science Plan 
• Microplastic workshop proposal finalist at the ESA-FE Joint Call – In negotiation with ESA
• Side-event at the UN Ocean Decade Conference in Barcelona, April 2024
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