
Decadal and Interdecadal
Hydroclimatic Variability in the 

Central Andes
Hans S. C.; J.C Espinoza; Ken 

Takahashi; Clementine Junquas



Introduction

In general there is more precipitation 
in the eastern part of the Central 
Andes than in the western.

Edited from Garreaud 2003

Also, most of the precipitation occurs 
in the austral summer (December to 
March)
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What influences the variability of the 
precipitation over Central Andes?

Edited from Garreaud 2003

There is a negative correlation between the
precipitation in the Central Andes and the SST
of the Pacific (ENSO mode)

Positive anomalies; less precipitation
Negative anomalies; more precipitation

Wet years are explained by
more frequent easterly

Dry years are explained by
more frequent westerly



What is new in our study?
a)#

• We use discharge data and 
water level data from 8 stations. 
For 3 natural regions  

• Hydrological data integrates all 
the precipitation that falls in the 
catchment. 

b)#

1. Aguas Caliente
2. La Tranca
3. La Pascana
4. Puente Santa Rosa
5. Puente Camana
6. Huatiapa
7. Titicaca
8. Rurrenabaque
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c)#

• We found that hydrological data from the western, central and eastern 
part of the Andes have common signal around 10 to 20 years

Hydrological Interannual variability in the Central Andes?
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• The first EOF explains 68% 
of the variance of the 7
hydrological stations.

• The first principal 
component (PC1) has a 
decadal variability 
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• PC1 has a strong correlation 
with the hydrological 
stations

It is possible to build an index?

• PC1 is a index that synthetize the 
interannual variability of the Central Andes



It is possible to build an index?

• PC1 has a short period of 
time (1969-2005)

• HiCA (Hydrological index of the 
Central Andes), which is the 
mean of the standardized 
values of the  stations, has a 
longer time series than PC1 

There are good correlations between HiCA and PC1 (0.98) and HiSA and Ta-Titi (0.96).So, 
we can use HiCA to study low frequency variability of the Central Andes
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Correlaciones HiCA Vs estaciones
(α)=0.01



• Density power spectrum of
HiCA have a peak between 8
and 20 years that is
significative at 0.95

• Next apply a Buttherworth
low pass filter to HiCA in
order to extract the low
frequency variability
(periods > 8 years).

Evidence for a decadal and interdecadal variability

Decadal and interdecadal oscillation is the most important hydrological 
variability in the Central Andes
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Central west Pacific SST and zonal wind at 200 hpa are are the sources of the 
hydrological low frequency variability in the Central Andes 
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Conclusion
There is a decadal and interdecadal variabilityin the Central Andes, which can 
explain extremely dry and wet years. 
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Conclusion

The hydroclimatic low frequency variability in en los Andes Centrales is linked with 
decadal and interdecadal variability in the central west of the Pacific Ocean and the 
zonal wind at 200 hpa over the Andes
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