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We did the first streamflow reconstructions of maximum daily flow of the Cochiguaz river in the Semiarid region, and the Sobrante river in the Mediterranean region of central Chile. The reconstructions
explain the 50,4% and 47% of the total instrumental record variance, in both cases with good calibration and error statistics.
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• Dendrochronological sampling of 5 populations of 3 different woody species (Proustia
cuneifolia, Austrocedrus chilensis and Beilschmiedia miersii) in different basins that
represents two kind of climate of central Chile: Semiarid (29°32’-32°01’S) and
Mediterranean (32°01’-33°09’S).

• Processing of dendrochronological samples and tree-ring width chronology construction
with conventional methods, using COFECHA and RStudio (DplR) softwares.

• Assessing the correlation between maximum daily and annual flow, in two different rivers:
Cochiguaz river (Semi-arid region) and Sobrante river (Mediterranean region).

• Assessing the correlation between streamflow and tree-ring width chronology.
• Streamflow reconstruction with MatLab software, using 3 tree-rings width chronologies for
Cochiguaz river and 2 for Sobrante river.

Despite their potential benefits, streamflow reconstructions from tree-rings have not been
widely used in water systems analysis because the flow is generally constructed at annual
resolution, which may be too coarse for analysis of drought/flood vulnerability and decision
making. In Semi-arid and Mediterranean regions of Chile there are very good correlations
between these daily and annual flows, since in these regions there are few hydrological events
within a year, which explain most of the annual flow. Understanding the long-term evolution of
peak flows has direct effects on public works planning, since the design of all water-related
infrastructure (including dams, bridges, etc.) is based on risk assessment calculated from flood
return periods and the work’s service life. Flood return periods are calculated from the
streamflow maxima annual time series (i.e., one value per year). Unfortunately, instrumental
records are often too short to make accurate estimation of flood recurrence intervals.

Fig. 2. Tree-rings and photographs of the different study species.

Fig. 1. Geographical location of the study area. The color indicates the
representative climate of 3 basins each: Semiarid (yellow) and Mediterranean
(green). Points are sampling sites for tree-rings width chronologies.

Table	1.	Information	of	the	study	sites.

The reconstructions around 200-300 years provide new hydrological tools to compare the return interval with the hydrological
estimation from probabilities functions used for infrastructures such as britches or dams. Some reconstruction models shown better
estimations than others. In the case of the Mediterranean region there are two periods of extreme floods between more than two
hundred years of lower streamflow records. However in the Semiarid region the models are not completely able to replicate the
extreme events. Further work will be focused in improve these models, to extend the reconstructed records and compare the extreme
events return intervals with infrastructure.

Fig. 4. Correlation
between the annual
streamflow of the
Sobrante river (blue
line) with a tree-ring
chronology of B.
miersii (PAT, black
line).

Site code Specie Period N° of	series Correlation

Semiarid
OLO Proustia cuneifolia 1693-2018 38 0.595
ANT Proustia cuneifolia 1740-2018 35 0.600
QEL Proustia cuneifolia 1807-1820 52 0.812

Mediterranean PAT Beilschmiedia miersii 1655-2019 13 0.512
ELA Austrocedrus chilensis 1153-2017 47 0.644

Fig. 6. Long tree-ring width chronologies of P. cuneifolia (K7M) for the
Semiarid climate and A. chilensis (ELA) for the Mediterranean climate,
that shows the potential of these species to develop longer streamflow
reconstructions.

Aim

In this work, our main aim is to develop the first reconstruction of annual maximum
streamflow based on tree-rings width chronologies, to advance towards the estimation of
flood return periods, contrasting them with the return periods currently used estimated from
instrumental records, and assess potential impacts of mismatched estimates on infrastructure
design.

Fig. 5. Streamflow reconstruction of the maximum annual flow, for the Cochiguaz river
and Sobrante river.

Fig. 3. Main watersheds from Coquimbo and
Valparaiso regions. The points in the map
correspond to available streamflow gauges
and their color represent the correlation
between annual streamflow and annual
maximum daily streamflow.


