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The complex mid- and low-level 
atmospheric flows and systems in and around the Andes
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The Andean Credit
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Flooding and landslides also are recurrent along the 
tropical, subtropical and extratropical Andes (MCSs, 
Summer Convection, Atmospheric Rivers, etc.).

Intense storm triggered the flooding of Mocoa, Colombia, April 1, 2017, +400 deaths
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6-7 regular sounding stations in more than 7,000 km!!
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ANDEX – A Prospective
Regional Hydroclimate Project (RHP) of GEWEX
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ANDEX Foundational Workshop
Medellin, Colombia, Dec. 4-7, 2017 

8 participants (LPC)

First term co-chairs (3 years): Germán Poveda (Colombia) and René Garreaud (Chile).



A REGIONAL HYDROCLIMATE
INITIATIVE FOR THE ANDES

1st ANDEX Meeting: Planning
Santiago, Chile, 22-24 Oct 2018

Ca. 30 particpants
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ANDEX White Book Workshop
Quito, Ecuador, April 21-25, 2019 

7 participants (LPC)



The Hydroclimate of the Andes:
Current Understanding and Future Challenges

Tuesday 10 December 2019
A21U: Poster Session (16 papers)

A24K: Oral session (12 papers)

Primary Convener
Rene Garreaud University of Chile

Conveners
Germán Poveda Universidad Nacional de Colombia
Mathias F Vuille University at Albany, State University of New York
Ana Paula Barros Duke University

https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/817730
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/30222
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/61527
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/153985


Recent progress in understanding the hydro-climate 
system of the Andes: Physical processes and 
resources for Andean populations

Tuesday 05 May 2020
CL2.10: 42 papers / online presentations

Convener: Jhan Carlo Espinoza
Co-conveners: Wouter Buytaert; Katja Trachte; Germán Poveda



Extreme weather events and their impacts in the Andes and 
surrounding regions: observational, paleoclimate and 
modeling perspectives

Convener: Paola Arias
Co-conveners: Wouter Buytaert, Francina Domínguez, Jhan Carlo Espinoza, 

Germán Poveda
Link: https://meetingorganizer.copernicus.org/EGU21/sessionmodification/40697

CL4.11: Papers / online presentations

https://meetingorganizer.copernicus.org/EGU21/sessionmodification/40697
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Main Overarching Scientific Questions
1. What are the main physical processes driving the water and 

energy budgets of the Andes at a broad range of spatial and 
temporal scales, and their interactions with the neighboring 
Pacific and Atlantic Oceans and major river basins of South 
America?

2. How climate change, deforestation and land use changes are 
affecting the hydroclimatological functioning of the Andes across 
the altitudinal gradients, from glaciers, to páramos, punas, cloud 
forests, rainforests, dry forests, deserts?

3. What is the scientific basis underpinning the sustainable 
development of the Andean region? 



On the previous basis, we have identified four 
science themes  and two cross-cutting themes:

• Climate patterns and drivers
• Climate and environmental (LULC) changes
• High impact events
• Andean cryosphere
• Observations, data and modeling
• Science underpinning sustainable development
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ANDEX Web Page: Near Complete (as Sep-2021): 
http://www.gewex.org/project/andex/

Thanks to Fernande Vervoort, Peter van Oevelen and their team
It was launched several months ago. ANDEX visibility!
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ANDEX White Book
Summarize Science / Identify Gaps

1: Introduction
2: Geographical Context of the Andes- R. Garreaud et al. 
3: Hydroclimate of the Andes – R. Garreaud et al. 
4: Cryosphere of the Andes – M. Masiokas
5: High Impact Weather Events in the Andes – G. Poveda et al. 
6: Observed and Projected Hydroclimatic Changes in the Andes - J. Pabón et al. 
7: Observations and Data in the Andes - R. Martínez et al. 
8: Science Underpinning Sustainable Development of the Andes - G. Poveda et al. 
9: Challenges and Opportunities – R. Garreaud, G. Poveda, P. van Oevelen et al. 

All central chapters been peer-reviewed and published in Frontiers, Earth Sciences.
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ANDEX White Book
Summarize Science / Identify Gaps

https://www.gewex.org/article-lander/



On-line Form for Commenting White Book Chapters/Papers
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https://www.gewex.org/article/andex-white-book/

Please 
Contribute!

Please 
Contribute!



Next Steps (Datelines)
1. WB Chapters are open for comments by the scientific 

community (Since April 2021).
2. To distill the synthesis of such comments.
3. To prepare the Implementation Plan.
4. To submit ANDEX as GEWEX RHP (November 2021).
5. To communicate and socialize ANDEX among Funding 

Agencies, Stakeholders, Interamerican Development Bank 
et al.

6. To hold ANDEX Open Science Conference and to launch 
the Implementation Plan (Early 2022). 
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Many thanks!

Questions/Comments?
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