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El invierno altiplánico...cuando llueve, diluvia! 
+predicciones de precipitación en la zona central para este año
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Situación actual: Cambio de mando en el Pacífico Tropical

NOAA
30 Mar 
2026



¡Aún en La Niña!



..pero el Niño parece 
inminente

(ojo con el 2014)



Fuente: DMC (vía Diego Campos)

Históricamente Hablando… Pronostico actual (AMJ-2026)



El hidroclima del Altiplano
Antes lo conocíamos…ahora no
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Vertical velocity in
the mid troposphere

Specific humidity in 
the boundary layer

(A) Mixing ratio

(B) Daily precipitation

Dry Wet

What does control precipitation?
Enough moisture over the Plateau



Eastern Pacific  
source

Continental  
source

Where does the 
water vapor 
come from?



In situ interviews, field 
campaigns, and synoptic 
analysis lead to the conclusion 
that most of the precipitation 
over the Altiplano is sourced 
east of the Andes (continental 
origin)



Correlation Map of Specific Humidity

Statistically insignificant 
correlation coefficient 

Reference station 
(Chungara)

Statistically significant 
correlation (> 95 %)

The intra-seasonal variations (day-to-day changes) of specific humidity 
are (weakly, but significantly) correlated with those at other sites along 
the Altiplano and its western slopes but are not significantly correlated 
with variations at sites in the Bolivian lowlands. Uniformly moist 

conditions
(q ∼ 13-15 gr/Kg)

Generally dry conditions 
punctuated by moist events

(q ∼ 3-6…9 gr/Kg)

Altiplano Eastern 
lowlands

Transport 
mechanism

Intraseasonal variations in the moisture content 
are coherent across the plateau and seemingly 
controlled by the transport of air masses 
sourced over the eastern lowlands, where moist 
conditions prevail almost constantly



Seasonal mean 200 hPa (12 km) streamlines 

Speaking about transport, let’s consider upper-level mean circulation…



Seasonal mean 200 hPa (12 km) streamlines
BH: Bolivian High (upper-level anticyclone) 

BH



Aceituno & Montecinos 1993

In average, the center of the BH 
is very close to the central Andes, 
causing weak upper-level winds 
over the Altiplano. 

When the BH intensifies and 
displace southwards, upper-
level easterlies prevail, causing 
wet events

Wet 
days

Dry 
days



Garreaud 1999
Wet days composite

BH+

BH+

Aceituno & Montecinos were right!
Wet days when BH is more intense and located south of its normal position



a. Zonal wind speed

Westerlies
(from the Pacific)

Easterlies
(from the continent)
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b. Near surface mixing ratio and OLRW/m2 g/Kg

Moist & Rainy

Dry & no Rain

Everything fits….Easterly wind brings moisture to the central Andes 
and causes precipitation over the Altiplano

Time-height cross-
section of zonal 
wind over the 

Altiplano

Time series of 
convection and 

moisture over the 
Altiplano

12 km

5 km



Simple conceptual model

Moist air

Moist airDry air

Dry air

Upper level easterlies

Upper level westerlies
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Altiplano Range
Dry-day mean
Wet-day mean

Easten 
Pacific

Bolivian 
lowlands

Easten 
Pacific

Bolivian 
lowlands

Mike Wallace, UW
ca 1998

4 km

9 km

At, and above, the Altiplano level the free 
troposphere is too dry regardless of which 
side of the Andes you look ....



MM5 simulated West-east cross section at 17°S of winds (u,w) 
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Garreaud 1999

Downward 
momentum transfer 
by convective mixing

Upper-level 
flow

Daytime 
upslope flow



MM5 simulated West-east cross section at 17°S of water vapor
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Upper-level 
flow

Daytime 
upslope flow



Not so simple conceptual model
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What happens at interannual 
time-scales?

Enhanced 
Convection

Supressed
Convection

Warming

Z and Wind at 200 hPa (12 km)

OLR and Wind at 200 hPa (12 km)

During  El Niño event ….                                   The Altiplano tends to be drier than average
Garreaud & Aceituno 2002 (and many others)



Pa, voy con mis
amigos al Altiplano

¿Cómo estará el clima?

En el verano siempre hay tormentas,
pero hay un evento de El Niño…

Debería estar más seco que lo habitual. 

Actual conversation, 19 Nov 2018



Indeed, a moderate El Niño developed during the early months of 2019

Nino3.4 = 0.7°C



But, against our expectations, January and February 2019 
were significantly wet across the central Andes

Monitor 
sequia CR2



When it rains, deluges!





The unusual suspect….very moist air over the “Arica bight.”



Vicencio et al.2022 
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ERA5/CR2Met Monthly data (D,J,F, 1979-2022)

Normal (dry) 
regime (1:6)

Wet 
regime 

(1:2)



When it rains, deluges!

Video from Sierra Gorda (annual mean 
precipitation ∼ 1 mm), 23 Feb 2026 



When it rains, deluges!



Convective storms in the Atacama/Pre-Altiplano region:
When it rains, deluges!

• Predictability
• Monitoring (Rain gauges, radar, lightning)
• Impacts (flash floods, aquifer recharge)
• Recurrence period



Arequipa (Pe)

Calama (Cl)

Convective core

GOES 19 
Infrared channel

10 km



Convective storms in the Atacama/Pre-Altiplano region:
When it rains, deluges!

• Predictability
• Monitoring (Rain gauges, radar, lightning)
• Impacts (flash floods, aquifer recharge)
• Recurrence period

https://www.cr2.cl/analisis-cr2-la-lluvia-mata-techo-6-noviembre-de-2025/



Convective storms in the Atacama/Pre-Altiplano region:
When it rains, deluges!

• Predictability
• Monitoring (Rain gauges, radar, lightning)
• Impacts (flash floods, aquifer recharge)
• Recurrence period

Approximation using IMERG data 
(satellite rainfall estimate)
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Rayos (1 de cada 3) 6-8 PM 31 enero 2026

Núcleo
Las Condes

Núcleo
Maipú

Núcleo
El Paico

Detalle núcleo Maipú (Todos los rayos)

6                                     7                              8 PM


	Número de diapositiva 1
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26
	Número de diapositiva 27
	Número de diapositiva 28
	Número de diapositiva 29
	Número de diapositiva 30
	Número de diapositiva 31
	Número de diapositiva 32
	Número de diapositiva 33
	Número de diapositiva 34
	Número de diapositiva 35
	Número de diapositiva 36
	Número de diapositiva 37
	Número de diapositiva 38
	Número de diapositiva 39
	Número de diapositiva 40

