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What is a meteorological 

extreme event? 
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• Geophysical variables tends to behave as 

normal distribution. 

 

• In meteorology, we used to define events 

according to percentile of distribution.  

 

• Every meteorological variable has its own 

extreme value, usually above or below 

percentile 90 or 10. 

 

 

 

 

 

 

• The impact on society or environment it’s 

important to define a relevant extreme 

meteorological event. 

! 
Not all extreme meteorological values can be 

considered as a extreme meteorological 

events producing negative impact on 

population. 

Maximum daily temperature for summer for random city  



What kind of extreme weather 

events? 

Fast and violent 

extreme weather events 

Slow extreme weather 

events 

• Mass removal processes: Debris 

flood, mud flood, landslide, flash-

floods and others.  

• Forest fires and “fire storms”. 

• Violent storms: Tornadoes. 

 

 

• Heat waves. 

• Droughts. 

 



The Big Picture: General Circulation 
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• Chile is a long north-to-south strip of land. 

 

• Key factors: Anticyclone, storm track 

METEOCHILE BLOG | CIRCULACIÓ N GENERAL: EL ORIGEN DE LOS 

VIENTOS EN LA ATMÓ SFERA  



1) March 2015: Rain over 

The Atacama Desert How much rain over 

Northern Chile? 

Busan, South Korea 

1.500 mm/year 
Punta Arenas 

300 mm/year 
Calama 

15 mm/year 

Atacama 

2 mm/year 



1) March 2015: Rain over 

The Atacama Desert 

• During March 24 to 26, an 

extreme rainfall event affected 

Northern Chile. 

 

• Many years worth of rainfall in a 

48 hrs period (Wilcox et al., 2016) 

 

• Towns were destroyed and 

partially affected: Taltal, El 

Salvador, Diego de Almagro and 

Chañaral. 

31 deaths 
16 missing 

~160k affected 
Barrett, B. S., D. A. Campos, J. Vicencio Veloso, and R. Rondanelli (2016), Extreme temperature and  

precipitation events in March 2015 in central and northern Chile, J. Geophys. Res. Atmos. 



1) March 2015: Rain over 

The Atacama Desert 

• According to Rondanelli et al. (2019), a 

strong MJO event over Tropical Western 

Pacific trigger a Planetary wave. 

 

• This wave (Rossby wave) propagated 

toward the pole and the east. 

 

• A mixture of warmer than usual sea 

surface temperature at Chilean Coast, 

high level of humidity and a quasi-

stationary upper-level low, triggered the 

devastating event. 

 

• High temperature in southern Chile and 

Antarctica: Record Temperature in Base 

Esperanza. 

L 



DMC role in Extreme 

Weather Events 

Prior and during the event: 

 

• Forecasting within 1 to 5 days: 

Warning to population and 

authorities. 

 

After the event 

 

• To analyze meteorological 

conditions. 

• Publish official data. 

• Communicate what happened 

from a climatological 

perspective. 

Objectives: 

 

• To describe the event and its consequences. 

• To produce a first approach to understand causes and origin: 

why this event happened? 

 



2) Tornadoes! 
• At least two tornadoes were reported 

between may 30 and may 31/2019 in 

Concepción and Los Á ngeles. 

 

• DMC Meteorologist’s Team travel to 

affected cities and determined that both 

tornadoes reached EF-1 and EF-2 

intensity. 

 

• Historical tornadoes tend to form during 

autumn and mostly concentrated 

between Biobio and Los Lagos. 

 J. Vicencio Veloso, A. Reyes, D. Campos, R. Abarca, C. Barahona, R. Garreaud, R. 

Rondanelli and R. Padilla (IN PROCESS), The Chilean Tornadoes of May 2019 

Historical Tornadoes (1800 to now) 

1 death 
30 injured 

~100 houses affected 



3.1) Heat Waves Tr e n d  i n  a n n u a l *  h e a t  w a v e s  

Santiago de Chile 

+5 
H.W./Dec. 

+4 
H.W./Dec. 

• Temperature are increasing, 

both maximum and minimum. 

 

• A heat wave, considered as 

continuing three day maximum 

temperature above historical 

90th percentile, are increasing 

in all Chile, except the northern 

coast. 

 

• Trends in central and southern 

Chile varies from +1 to +5 heat 

waves per decade. 

 

• Heat waves can be extremely 

dangerous (by example, 

European Heat Wave of 2003). 

Do we have numbers of people 

affected? 

SOURCE: CAMBIO CLIMÁ TICO-DMC 

Temuco – Araucanía 

*NOV-MAR 



3.2) 2017: A devastating 

summer 
• Unprecedent temperatures in most 

part of Chile during the second half 

of jaunary and first week of 

febreary. 

 

• Violent forest fires: 5.000 Km2 

burned.  

 

• Santa Olga destroyed. 

7 New York 
30 deaths 
~10 million affected 
~2k houses affected 



Record 

temperature 

3.2) 2017: A devastating 

summer 
Daily Max (ºC) 

Temperature 

during Jan 2017 
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25th Jan 2017

Santiago de Chile 

Cardenas L., J. Vicencio Veloso, D. Campos Díaz, 

C. Cortés [IN PROCESS]: Heat Waves as Human 

Stressing Factors defined by WBGT in outdoor space, 

Santiago, Chile 



Number of days 

with extreme heat 

conditions during 

2017 Summer 

National summer temperature index since 1964 

Total coast of summer fires (fighting, 

reconstruction and others) 

CLP $242.000.000.000 

USD         339.417.100 

Source: CONAF 



C l a s s i f i c a t i o n  s c a l e  f o r  f o r e s t  f i r e s  

3.2) 2017: A devastating 

summer 
S i z e  o f  m a j o r  f o r e s t  f i r e s  

26/01/2017 

Source: CONAF / DESCRIPCIÓ N Y EFECTOS «TORMENTA DE FUEGO»  



DMC role in Extreme 

Weather Events 
• Producing relevant information about extreme weather 

event, we ensure the understanding of these event to 

communicate to people and other public institutions 

 



3.3) Central Chile 

Heat Wave 2019 

METEOCHILE BLOG | 40 GRADOS Y CONTANDO: LA HISTÓ RICA OLA DE CALOR QUE AFECTÓ  CHILE 
CENTRAL 

• Located and concentrated heat 

wave affected more of 7 million 

people. 

 

• Santiago, Quinta Normal weather 

station recorded 38.3ºC, an 

unprecedent temperature in a 

weather station with records since 

1860. 

 

• What were the effects on 

inhabitans, electric networks, river 

and water supplies and farming? 

 

• The problem again: We don’t 

really know. 



3.4) Patagonia 

Heat Wave of 

2019 

METEOCHILE BLOG | EL CALOR SIGUE BATIENDO RÉ CORD 

• During the first week of February, 

scorching heat spread in 

Patagonia. 

 

• New record temperature in most 

of weather stations. 

 

• Fist time temperature over 30ºC 

in Tierra del Fuego. 

 

• Melting ice and forest fires in 

Aysén Region. 

N e w  M a x i m u m  Te m p e r a t u r e  R e c o r d  

( R e d )  d u r i n g  2 0 1 9  s u m m e r  



DMC role in Extreme 

Weather Events 

http://blog.meteochile.gob.cl 



4) Mega-Drought 
• From 2010 to … now?, an 

extended period of rainfall deficit 

up to 20 to 40%. 

 

• Extension: Coquimbo Region to 

Los Lagos Region. Most populated 

area of the country. 

 

• Negative trends in annual rainfall 

reach near 80 mm/decade. 

 

• Unprecedent continuity of dry 

years. 

METEOCHILE BLOG | MEGASEQUÍA: LA HISTORIA CONTINÚ A 

CR2 | REPORT TO THE NATION 



4) Mega-Drought 
• Near 20% of intensity could be related to 

Climate Change (Boisier et al., 2016). 

 

• Strongly associated to a positive trend of SAM, 

storm track poleward displaced. 

 

GARREAUD 2019 



DMC role in Extreme 

Weather Events 
• Communicate people what is happening and how serious is 

the mega-drought. 

 

• Constantly monitoring drought conditions. 

 



Conclusion 
• To understand our risks, me must start recognizing our 

treats. 

 

• DMC and Climatology Section in constantly analyzing 

and monitoring extreme weather events. 

 

• We publish technical reports, we collaborate, co-

author and lead scientific papers. 

 

• We put emphasis in communicate science and 

disseminate information to people, media and 

government agencies (Meteochile Blog and Technical 

Reports). 

 

• The work of DMC will be continuing analyzing and put 

in context extreme weather events in the future. 
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