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Observed extreme events

Photo Credits from left: 1. Luiz Guimaraes 2. Jonathan Ford 3. Ben Kuo

Projected

Increase in mean 
temperature

Increased duration 
of warm and dry 

spells

Increased 
occurrence of 

unusually heavy 
rainfall events

Increased frequency 
of back-trajectories 

from Northern South 
America

Extreme heat

More frequent

More intense

Torrential rains

More frequent

More intense

Fire weather

More frequent
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DIRECTIMPACTSTHERMAL STRESS 

(HEAT AND COLD 
SPELLS)

Vector-borne / 
zoonotic diseases

Food-related
illnesses

WATER-BORNE 
DISEASES

Cholera, diarrheal, 
dysentery, typhoid, 

and bacterial
outbreaks

AIR POLLUTION

&

WILDFIRES/SMOKE 

PLUMES
&

SAND/DUST STORMS

Asthma and respiratory

disorders

DISASTERS (such as 

floods)

Fatalities, injuries

W
ater-borne 

diseases

following water

shortages

Mental health

challenges after 

disasters, and 

stress-related

disorders

Harmful algal 
blooms

Climate
variability, 

change and 
extremesEC
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SECONDARY

EXTREME SEA LEVEL

Fatalities, injuries

AIR-BORNE DISEASES

Coronavirus, influenza

The health 
impacts of climate 
change, climate 
variability and 
climate extremes 
are not limited to 
those caused by 
the occurrence of 
disasters
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Effective climate services

The four pillars that underpin effective climate services.
Source: International Research Institute for Climate and Society, Columbia Climate School, Columbia University in the City of New York, USA
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Solid and effective 
organizational 

structures

Regional and 
local risk 
managers

Risk 
Management 

Municipal 
Councils

Active 
citizens

General 
coordination

Geo

Air

S.K.A.



Applied research to 
disaster risk 
management

AND PROTECT 
ECOSYSTEMS



Narrow valley

Densely populated

1300 m 
approx.

Unplanned 
development areas

29% average slope of our basin

Some tributaries could have
average slopes exceeding 55%



Local hazards and priorities

Unusually heavy rainfall events

Wind gusts

Landslides

Lightning + hail

River and pluvial flooding

Earthquakes

Heat extremes

Fires

Unfavorable air quality conditions

Wet and dry 
seasons

River and pluvial 
flooding

Flash 
floods Landslides

Fires Deteriorating 
air quality

Earthquakes
Also, external 

factors such as 
Saharan dust and 

easterly waves



Monitoring



https://www.youtube.com/watch?v=Bh0Nb20CuQg 

https://www.youtube.com/watch?v=Bh0Nb20CuQg


Database

23,160 data every hour

555,840 data every day

3,890,880 data every week

16,675,200 data every month

1-min hydrometeorological network
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Hydrological monitoring

Quebrada (Creek) #123456789
Cameras

Water level

Surface speed



Air quality component

Air pollutants 
monitoring Scientific citizens Forecasting air 

quality episodes
Monitoring air 

quality episodes



Social approriation of scientific knowledge

Societal Education Dissemination

Research being a cross-cutting theme



Community-based Early 
Warning Systems

Adapting and developing local 
technology

Analysis, production and divulgation of 
information and applied knowledge

Interdisciplinary work among social 
scientists, meteorologists and 

hydrologists

Committed communities

Collaborative effort with municipal risk 
managers



https://www.youtube.com/watch?v=8aTNHqz2OrU 

https://www.youtube.com/watch?v=8aTNHqz2OrU


https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/ 

ENSO forecast Seasonal forecast

https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/ 

https://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/
https://iri.columbia.edu/our-expertise/climate/forecasts/seasonal-climate-forecasts/


Assessment during the first air quality episode



Analysis of satellite info



Weather forecasts



In action

RAINFALL 
EVENT

DATA PROCESSING AND ANALYSIS

SIATA’s
OPERATIONAL 

TEAM



(May 23rd, 2024 event)





Appropriation of scientific knowledge

Coming up soon

Updating our 
geoportal and 

responsive version 
(for smartphones)



https://www.youtube.com/watch?v=Qk5TOb0cer4 

https://www.youtube.com/watch?v=Qk5TOb0cer4


Investment



Conclusions and 
contributions

Inter- and trans-disciplinary (and inter-institutional) effort

Tools, platforms, information channels, institutional 
frameworks, dissemination tools: better prepared

ENSO - El Nino and La Nina events: an opportunity

ACT NOW!



Concluding 
remarks

We are assessing the 
changing climate conditions 
that are relevant for societal 
and sectoral impacts, risk 
assessments and urban 
planning, not only from the 
point of view of detrimental 
conditions (i.e., hazards in 
the risk framing) but also 
from beneficial and neutral 
perspectives.



Incorporating SIATA’s knowledge and information into the integrated, unifying 
One Health approach, which is based on the integration of biotic monitoring 
within the framework of urban planning and health.

SIATA provides elements for the achievement of at least five of
the 17 SDGs of the 2030 Agenda for Sustainable Development:

Concluding 
remarks




