
 

 

 

 

Report for the year 2024 and future activities 

 

SOLAS Peru 

compiled by: Maricarmen Igarza 

 

This report has two parts: 

- Part 1: reporting of activities in the period of January 2024 - Feb/Mar 2025 
- Part 2: reporting on planned activities for 2025 and 2026.  

The information provided will be used for reporting, fundraising, networking, strategic development and 

updating of the live web-based implementation plan. As much as possible, please indicate the specific 

SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap between 

Core Themes or Cross-Cutting Themes.   
Core Theme 1: Greenhouse gases and the oceans; 
Core Theme 2: Air-sea interfaces and fluxes of mass and energy; 
Core Theme 3: Atmospheric deposition and ocean biogeochemistry;  
Core Theme 4: Interconnections between aerosols, clouds, and marine ecosystems;  
Core Theme 5: Ocean biogeochemical control on atmospheric chemistry;  
Cross-Cutting Theme: Integrated studies of high sensitivity systems (upwelling systems, 

Indian Ocean, polar oceans and sea ice);  
Cross-Cutting Theme: Climate intervention; 
Cross-Cutting Theme: Science and society.  

 

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country or 

region you are representing (all universities, institutes, lab, units, groups, cities).  
 

First things first…Please tell us what the IPO may do to help you in your current and future 
SOLAS activities? 
 

We would like to explore the possibility of the IPO supporting the development of summer schools in 

Latin America focused on key topics related to coastal marine stressors and its relation to air-sea 

interaction research. Currently, the Research Network of Marine-Coastal Stressors in Latin America 

and the Caribbean (REMARCO) serves as a hub for interdisciplinary research, addressing 

environmental research problems in marine-coastal ecosystems while contributing to the fulfilment 

of the United Nations Sustainable Development Goals (Agenda 2030). Given SOLAS's commitment 

to advance interdisciplinary research and capacity building, the possibility of a summer school 

sponsored by SOLAS within the REMARCO network activity could provide an excellent opportunity 

to train early-career researchers and strengthen scientific collaboration across the region. The 

proposed summer schools would ideally address critical issues such as ocean acidification, 

deoxygenation, harmful algal blooms and pollution, integrating theoretical knowledge with practical 

applications. By leveraging expertise from SOLAS and the ongoing research within the REMARCO 

network, we aim to foster a dynamic learning environment that enhances regional scientific capacity 

and promotes knowledge exchange. 



 

Additionally, given the success in international collaboration and expertise gained within the 

REMARCO network, we would like the IPO to support us in the consolidation of the Latin American 

Network on Marine Biogeochemistry. 

 

 

 

PART 1 - Activities from January 2024 to Feb/Mar 2025 
1. Scientific highlight 
 
Highlight 1: Implementation of the Ocean-Atmosphere coupled component of the regional 

Earth System Model in forecast model for the Peruvian territory and the Eastern Pacific Ocean 

(Cross-Cutting Theme: Upwelling systems) 
 

The El Niño Southern Oscillation (ENSO) is a major driver of climate variability in the Pacific Ocean, 

significantly affecting both global and regional precipitation. In Peru, the cold phase of ENSO, known 

as La Niña, increases rainfall in the southern and northeastern highlands, while El Niño in the eastern 

Pacific triggers heavy rain and heatwaves on the northern coast. Central Pacific El Niño events can 

cause droughts in the Andes and Amazon. These climatic fluctuations have far-reaching 

socioeconomic consequences, causing damage to infrastructure, agriculture, and fisheries, among 

other sectors. 

 

As part of its public management strategy to address ENSO, particularly El Niño, Peru has 

established the Results-Based Budget Program (PPR) 068: Vulnerability Reduction and Disaster 

Emergency Response. The Geophysical Institute of Peru (Instituto Geofísico del Perú, IGP), along 

with other institutions that form the Multisector Commission responsible for the National Study of the 

El Niño Phenomenon (ENFEN), supports this program through the Studies for Disaster Risk 

Estimation initiative. This effort provides scientific data on ENSO monitoring and forecasting via 

monthly reports, aiding national and regional decision – making. 
 

In December 2023, the IGP announced its first experimental forecast for the potential 2024 El Niño, 

aligning with the Multisectoral Plan for the Occurrence of El Niño Phenomenon 2023-2024 (D.S. 

N°101-2023-PCM), using the beta implementation of the regional Earth system model IGP Regional 

Earth System Model CROCO-OASIS-WRF' (IGP RESM-COW, Montes et al., 2023). The regional 

forecast model has consistently applied the same methodology and data sources - including spatial 

resolution, physical configuration schemes, parameterization, and databases for initial and boundary 

conditions - to generate monthly forecasts. These forecasts, projecting up to seven months ahead, 

have been produced from December 2023 to the present, totaling sixteen simulations. The 

performance of each forecast has been evaluated, demonstrating that the model reliably reproduces 

El Niño-type scenarios. Additionally, experimental studies have been conducted to explore potential 

improvements, which are currently under development for the release of version 1.1 of the coupled 

model. 
 

 
 
 
 
 
 
 
 
 
 
 

(a) (b) 



Figure: (a) Monthly average precipitation, surface winds and SST contours (27°C, 28°C and 29°C, yellow, red 

and purple line, respectively) calculated from the outputs of the IGP RESM COW v1 in forecast mode during 

April 2023 with initial condition January 2023. (b) Time series of the monthly average of sea surface temperature 

in the Niño 1+2 region calculated with the outputs of the IGP RESM-COW v1 in diagnostic mode for the period 

2000-2022 (black line, which is used as initial condition for the forecast mode), forecast mode January-July 2023 

period (red line) and the observed AVHRR data (grey line). 

 
Citation: Montes et al. Implementation of the Ocean-Atmosphere coupled component of the regional Earth 

System Model in forecast model for the Peruvian territory and the Eastern Pacific Ocean. In Preparation. 

 
Highlight 2: Implementation of the Climate Change Oceanographic Information Service 

(SIOCC) (Cross-Cutting Theme: Upwelling systems) 

  

The impact of climate change on upwelling systems is uncertain, making it crucial to implement early 

warning systems for proactive mitigation and adaptation measures in response to oceanic extreme 

events such as marine heatwaves, hypoxia, sulfur plumes, and harmful algal blooms. As part of the 

Peruvian National Adaptation Plan, The Peruvian Sea Institute (Instituto del Mar del Perú - IMARPE) 

developed the Climate Change Oceanographic Information Service (SIOCC) 

(https://siocc.imarpe.gob.pe). This platform provides information of oceanic extreme events, as well 

as operational physical simulations of the Peruvian sea using the CROCO-PISCES coupled model, 

accessible to fishermen, aquaculturists, tourists, decision makers, scientists and general public.  
 

 
 
Figure: (a) Number of affected days and (b) difference between 2001 – 2019 and 1982 – 2000 (bottom) of short 

(30 – 100 days) and long (>100 days) marine heat waves (A. Pietri, pers. comm.). 

 

Citation: Tam, J., A. Pietri, R. Mogollón, T. Cuellar, M. Igarza, A. Aguirre, A. Chamorro, D. Espinoza, S. Sánchez, 

N. Domínguez, H. Demarcq, H. Jara, J. Flores, A. Lorenzo, D. Gutiérrez and F. Colas. 2022. Oceanic extreme 

events associated to climate change off Peru, Poster, Fourteenth meeting of the Research Dialogue, Pre-

COP27, Germany. https://unfccc.int/event/fourteenth-meeting-of-the-research-dialogue 

 
Highlight 3: Implementation of the Sustainable Development Goal (SDG) 14.3.1 (Cross-Cutting 

Theme: Upwelling systems) 

 

Upwelling systems are particularly vulnerable to climate change, especially due to the rising of 

anthropogenic CO2 levels, which contribute to ocean acidification. Thus, reporting the SDG 14.3.1 

indicator (average marine acidity (pH) measured at agreed suite of representative sampling stations) 

is essential for Peru and the broader Latin American and Caribbean region. The reporting process 

(a) 

(b) 

https://siocc.imarpe.gob.pe/
https://unfccc.int/event/fourteenth-meeting-of-the-research-dialogue


involves submitting chemical data from the carbonate system, including pH measurements obtained 

via spectrophotometric analysis and total alkalinity determined through titration. To support this effort, 

coastal monitoring stations off central Peru have been established to collect water column data, 

enabling the development of a time series to track acidification rates and variations within the 

Peruvian coastal system.  

 

The Peruvian Sea Institute (Instituto del Mar del Perú - IMARPE) has implemented the report of the 

SDG 14.3.1 indicator as part of the International Atomic Energy Agency (IAEA) regional technical 

cooperation projects RLA7025 and RLA7028. This initiative has been carried out with the technical 

guidance and training of the Research Network of Marine-Coastal Stressors in Latin America and 

the Caribbean (REMARCO) and follows UNESCO protocols to ensure high-quality data collection. 

Additionally, environmental carbonate system data are part of an initiative supported by the project 

Coastal Marine Observatory with Smart and Low-Cost Sensors for Long-Term, High-Frequency 

Research on Multiple Stressors developed at IMARPE and funded by the National Program of 

Scientific Investigations and Advanced Studies (PROCIENCIA – project 045-2021). Initially deployed 

off central Peru, this initiative aims to expand to other key coastal areas in Peru.  

 

In January 2025, Peru successfully submitted its dataset on ocean acidification to the SDG portal, 

complying with IAEA and UNESCO protocols. This milestone marks Peru ś continued fulfillment of 

its commitments under the 2030 Agenda since 2022 through IMARPE, as well as its contributions to 

the IAEA, to project RLA7025 and project 045-2021. 

  

 
 

Figure: Report of the SDG 14.3.1 indicator about the level of sea acidification (pH) in the frame of the 2030 

Agenda, OUR OCEAN, and the technical cooperation projects RLA 7025 and RLA 7028 from the International 

Atomic Energy Agency (IAEA). Dataset processed by the Functional Area of Investigations in Chemical 

Oceanography and Geology from the Peruvian Sea Institute (IMARPE). 

 

Citation:  

Carhuapoma W, Graco M. 2024 - SDG 14.3.1 indicator report IODE COI UNESCO REPORT 

(https://oa.iode.org/). 

Yusseppone, M.S., Eivers, M.M., Carhuapoma, W., Graco, M., Muñiz, M., Lomovasky, B. y Bernal, C. (2023). 

Determinación espectrofotométrica de pH en agua de mar utilizando el kit REMARCO. Red de Investigación de 

Estresores Marinos - Costeros en Latinoamérica y El Caribe –REMARCO. 22 pp. https://remarco.org/manual-

ao/ 

 

2. Activities/main accomplishments in 2024 (e.g., projects; field campaigns; workshops and 

conferences; model and data intercomparisons; capacity building; international 

collaborations; contributions to int. assessments such as IPCC; collaborations with social 

sciences, humanities, medicine, economics and/or arts; interactions with policy makers, 

companies, and/or journalists and media). 

https://oa.iode.org/
https://remarco.org/manual-ao/
https://remarco.org/manual-ao/


- The 45th session of WCRP’s Joint Scientific Committee (JSC-45) in parallel with the 2nd Meeting 

of ANDEX, 27-30 May 2024, Lima-Peru, https://www.wcrp-climate.org/jsc45 

- Asia Pacific Economic Forum (APEC) workshop Developing best practices to address coastal 

marine deoxygenation in APEC economies for improving the management of marine living 

resources, September 30 – October 3, 2024, Paracas - Peru. 
- III Workshop OMARE ‘Deoxygenation, Hypoxia, Anoxia and Ventilation in the Fjords of Northern 

Patagonia’, 21 January 2025, Puerto Montt – Chile. https://www.ulagos.cl/2025/01/iii-workshop-

del-omare-ulagos-reunira-a-expertos-en-torno-a-investigaciones-en-los-fiordos-de-la-patagonia-

norte/ 

- Exploring the Humboldt Upwelling System: multidisciplinary workshop on ecological and socio-

economic dynamics, 07 – 12 October 2024, Lima - Peru. Humboldt Tipping Project (Peru – Ger-

many). 

3. Publications in 2024 (only PUBLISHED articles) and if any, weblinks to models, datasets, 
products, etc.  
- Almendra, I., Dewitte, B., Garçon, V., Muñoz, P., Parada, C., Montes, I., ... & Oschlies, A. (2024). 

Emergent constraint on oxygenation of the upper Southeastern Pacific oxygen minimum zone in 

the twenty-first century. Communications Earth & Environment, 5(1), 284. 

- Mogollón, R., F. Colas, V. Echevin, J. Tam, D. Espinoza-Morriberon. 2024. Spatiotemporal varia-

bility and drivers of modeled primary production rates in the Northern Humboldt Current System. 

Ocean Modelling, 102347. 

- Igarza, M., A. Aguirre-Velarde, J. Tam, R. Cueto-Vega, J. Flye-Sainte-Marie, D. Gutierrez, L. 

Merma-Mora, F. Colas. (2024). Characterization of hypoxic events in Paracas Bay (Peru, 13.8°S) 

through intensity and biological effects indexes. Journal of Marine Systems, 244. 

 

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 2024? If yes, who? How did you engage? 
 

 

PART 2 - Planned activities for 2025 and 2026 
1. Planned major national and international field studies and collaborative laboratory and 
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).  

- Phase 2 of SEPICAF (South-Eastern Pacific Circulation from ARGO Floats) will be implemented 

in 2025 with the deployment of 15 ARGO floats off the Peruvian coast. This project aims to advance 

our understanding of the physical drivers of the Oxygen Minimum Zone (OMZ) in the Southeastern 

Pacific (SEP) by addressing key processes that are not well represented in current global coupled 

models (i.e. upwelling dynamics, turbulent flow, oceanic teleconnections). The insights gained will 

help interpret historical datasets and guide model improvements. Additionally, the project will 

contribute to a conceptual understanding of the OMZ’s nonlinear response to ENSO forcing in the 

SEP. Led by France, SEPICAF involves national partners from Peru and Chile. 

- The coastal marine environmental observatory off Callao (central Peru, 12°S) from the Peruvian 

Sea Institute (Instituto del Mar del Perú – IMARPE) will continue being implemented in the frame 

of the projects Coastal Marine Observatory with Smart and Low-Cost Sensors for Long-Term, 

High-Frequency Research on Multiple Stressors funded by the National Program of Scientific 

Investigations and Advanced Studies (PROCIENCIA – project 045-2021), and  the Results-Based 

Budget Program (PPR) 068 Integrated Studies of Coastal Upwelling off Peru from IMARPE. This 

will ensure the continuity of the reporting of the SDG 14.3.1 indicator while also incorporating 

advancements in the reporting of the SDG 14.1.1 (index of coastal eutrophication). This initiative 

seeks to enhance long-term monitoring of marine stressors, improve data quality, and deepen our 

https://www.wcrp-climate.org/jsc45
https://www.ulagos.cl/2025/01/iii-workshop-del-omare-ulagos-reunira-a-expertos-en-torno-a-investigaciones-en-los-fiordos-de-la-patagonia-norte/
https://www.ulagos.cl/2025/01/iii-workshop-del-omare-ulagos-reunira-a-expertos-en-torno-a-investigaciones-en-los-fiordos-de-la-patagonia-norte/
https://www.ulagos.cl/2025/01/iii-workshop-del-omare-ulagos-reunira-a-expertos-en-torno-a-investigaciones-en-los-fiordos-de-la-patagonia-norte/


understanding of coastal ecosystem changes in response to climate change and human activities. 

 

2. Events like conferences, workshops, meetings, summer schools, capacity building etc. 
(incl. all information possible).  

 

 

3. Funded national and international projects/activities underway.  

- Asia Pacific Economic Forum (APEC) project: ‘Developing best practices to address coastal 

marine deoxygenation in APEC economies for improving the management of marine living 

resources’,2023-2025, 

https://aimp2.apec.org/sites/PDB/Lists/Proposals/DispForm.aspx?ID=3494. 

- National Program of Scientific Investigations and Advanced Studies (PROCIENCIA) project: ‘Fu-

ture evolution of marine heatwaves and hypoxias in the Peruvian sea under regionalized climate 

change scenarios using artificial intelligence’, 2023-2025. 

- National Program of Scientific Investigations and Advanced Studies (PROCIENCIA) project: ‘Per-

sistent events of warming in the Peruvian coast uncoupled from ENSO dynamics: understanding 

and forecasting of processes through observations, coupled models and artificial intelligence’, 

2024-2027. 

- National Program of Scientific Investigations and Advanced Studies (PROCIENCIA) project: 

‘Modelling deoxygenation and oxygenation in the water column of the Peruvian sea during 

environmental conditions in the past, present and future scenarios in the context of climate 

change’, 2024-2027. 

- Project RLA7028 (ARCAL CLXXXIX) funded by the International Atomic Energy Agency (IAEA): 

‘Strengthening Regional Capabilities on the Application of Nuclear and Isotopic Techniques to 

Increase Knowledge about Stressors that affect marine and coastal sustainable management’, 

2024 – 2026. This project is part of the Regional Cooperation Agreement for the promotion of 

nuclear science and technology in Latin America and the Caribbean. https://remarco.org/en/peru/ 

- National Program of Scientific Investigations and Advanced Studies (PROCIENCIA): ‘Coastal 

Marine Observatory with Smart and Low-Cost Sensors for Long-Term, High-Frequency Research 

on Multiple Stressors’, 2021-2025. 

- National Program of Scientific Investigations and Advanced Studies (PROCIENCIA): ‘Marine 

coastal stressors – oxygen and sulfur deficiency – role of organic `production and remineralization 

in their variability’, 2023-2025. 

 

4. Plans / ideas for future national or international projects, programmes, proposals, etc. 
(please indicate the funding agencies and potential submission dates).  

 

 

 

 

 

 

 

https://aimp2.apec.org/sites/PDB/Lists/Proposals/DispForm.aspx?ID=3494
https://remarco.org/en/peru/


5. Engagements with other international projects, organisations, programmes, etc. 
 

- GO2NE (Global Ocean Oxygen Network) 
- WRCP (World Climate Research Programme) 

- CLIVAR (Climate and Ocean -Variability, Predictability and Change) Pacific Regional Panel 

- SCOR WG 155 – EBUS 

- Research Program for Climate Action Planning (CLAP). ANID 2021-2025 

- REMARCO (Research Network of Marine-Coastal Stressors in Latin America and the Caribbean) 

 
 

Comments 
 

 


