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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.
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Remote Observations




Observations

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

0 5 10 15 20 25 30 .
Sea—surface nitrate [mmol N m_3] 4. Liuet al ) 2022

Seasonal boost



Observations

2017-2021 additive anomaly
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Capturing the impact of pyrogenic aerosols

Ardyna et al, 2022
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Observations

CAMS Forecast Total Aerosol Optical Depth at 550nm
202409147112 valid for 20240914712
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PYROPLANKTON experiment
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Simulating ash deposition events

Cristina Santin
IMIB-CSIC (Spain), Swansea Un. (UK)
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Wildfire ash in ‘climate reactors’
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Methodology

* 4 tanks filled with 0.2 um filtered seawater

= no phytoplankton 4 ,
mmmmmm) Nutrients dissolution kinetic N 5
PHYTO-LESS + NATURAL ASSEMBLAGE
. . . 6.7 g ash . +5.53 g ash
e 5 tanks filled with unfiltered water
_ NATURAL
= Natural assemblage ASSEMBLAGE NATURAL ASSEMBLAGE
. 1 g ash no ash (control)
s |mpact on biota
PHYTO-LESS + PHYTO-LESS
7.43 g ash . +7.03 g ash
NATURAL NATURAL ASSEMBLAGE
ASSEMBLAGE + . +2.55 g ash
7.62 g ash
PHYTO-LESS Clean V.
Barcefona no ash (control) ean van
(( g:::gompuﬁna DOOR
Centro Nacional de Supercomputacion




151

Results: Nutrients release

Switch from Phosphate to Nitrate limitation
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Results: Phytoplankton vs Bacteria

Quick response in Chl but overall Bacteria production
takes the lead
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PYROPLANKTON modelling
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Impact on the marine iron & primary production
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Improved atmospheric chemistry in EC-Earth3

Myriokefalitakis et al. 2022, Bergas-Masso et al. 2023
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Impact of new deposition fields
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Carried out and funded by:

Eesa

Pyromor

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

Plymouth Marine
Laboratory

Lobelia. 2GVEARS PML




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

esa Pyromaor

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

Three regions of interest
a) The Arctic Ocean

b) California Upwelling

. P |
c¢) South Atlantic 0 100 200 300 400 500 600 700 800 900

PP(gCm?y!)
Kulk et al, 2020



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

esa Pyromaor

Expected Outcomes

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:

e Spatially informed fire index for extreme events

e 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
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Recommendations to ESA

1. Identified gaps

= Dust-ash mix (Hamilton et al., 2021)
= We have no tools to observe aerosol deposition over the ocean systematically
= Ocean Colour algorithms overestimate sChl in high black carbon environments (Kramer et al., 2023)

3. Gap-filling Opportunities

a. Short-term

= Synergies between satellites and autonomous platforms
= Extreme events observational campaigns

b. Long-term

= Characterise aerosols at source and atmospheric transformation
= Synoptic estimates of carbon export at depth

4. Additional remarks/notes/hints/recommendations

= Lab and in-situ data are critical to understanding extreme and complex events
= Fire Science must advance on all fronts simultaneously: ecology, carbon, society...
= FLARE workshop

1
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Other activities
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Fire science Learning AcRoss the Earth system

FL ARE Future Earth — ESA Joint Call

WORKSHOP

18th'21 St >35 h 2 2 I . The Fire sciﬁ‘nce Learning AcRoss the
¢ Earth Syst FLARE) Working G
September researchers (22 online) arth Systetn (FLARE) Working Group

2023 ° All fire disciplines

* 20 keynotes

e Hybrid breakout session

* 50% ECR (including leadership

roles) N =
e White paper — 1st draft b~
* Oral Presentation at EGU’24
futurerth
Cesa M@ES (- )

Miriam H Morrill - Pyrosketchology.com



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 Theme 4 Core Theme 5
Core Themes : Ozone destruction
1. Greenhouse gases and the oceans
2. Air-sea interface and fluxes of mass o " Ozone destruction
org-X + hv/OH> X< _ _ -Y3. _
and ener ‘ A B
&Y. . iR, L)
3. Atmospheric deposition and ocean > S
. . Cloud condensation alogens ~ s ]
biogeochemistry RS t e g 1 NeW SCIenCG
Pollutants
4. Interconnections between aerosols herosols > Organic gases
' _ Plan 2026-2035

clouds, and marine ecosystems
5. Ocean biogeochemical controls on
atmospheric chemistry

Bubbles

Cross-Cutting Themes:

1. Integrated topics (e.g., upwelling
systems, polar oceans, Indian Ocean)

2. Climate intervention

Turbulence

Core Theme 2

Core Theme 3




surface ocean SO I a S lower atmosphere study
SOLAS 2026-2035 58123

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

observations

Interactions

Nser A
“/ence conference, Best pre®




Early Career Scientist Committee

ey
<

O ~ &
» 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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