Understanding Amazon-Andes connectivity

Rginfall estimated by TRMM-PR 2A25
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Understanding Amazon-Andes connectivity

Ralnfall estlmated by TRMM PR 2A25
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Builles-Jaramillo and Poveda, 2018, WRR

“E is one of the most complex variables
for estimation and measurement”
-18 Espinoza et al., 2015,

Significant changes in rainfall intensity have been
identified in Amazonia




Changes in rainfall intensity over the Amazon

Trend of very rainy days (>10 mm/d) for the 1981-2017 period
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Red: Significant increase of very
0.8 rainy days. A positive shift is
detected after 1998

o} Before 1998, mean MAM rainfall in the
northern Amazon exceeded the threshold

d o of 900 mm only four times.
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Impacts on water level at Manaus
considering the 1903-2015 period

SCIENCE ADVANCES | RESEARCH ARTICLE

EARTH SCIENCE

Recent intensification of Amazon flooding extremes
driven by strengthened Walker circulation

Barichivich et al., 2018. Science Adv.




Changes in rainfall intensity over the Amazon

Trend of dry days (<1 mm/day). 1981-2017 period Molina-Carpio et al., 2017. IAHS
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Increasing of the dry season lenght is also expected

in the future in relation to the climate change
(e.g Boisier et al., 2015)
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Impacts on tropical forest

Projected distribution of natural biomes in South America where more than 66,7% of the models used (>=6 models)
coincide for 2050 from 9 Earth System Models for the RCP 2.6, 4.5 and 8.5 emission scenarios
Actual Deforestation = 20% or 40% or S0% + Fire effect
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Changes in tropical forest can strongly impact the
hydrological cycle at regional and global scale,
including the Andean region




Biosphere-Atmosphere interaction:

Impacts on the Andes?

Fraction of mean annual rainfall that has been transpired by
trees in the Amazon basin

Staal et al., 2018 Nature CC : :
4 . Tropical Andes are potentially most

vulnerable to changes in Amazon
rainforest
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Rainfall from Amazon tree .  tewesewees devesssenssssssscncca '
transpiration (fraction) Builles-Jaramillo and Poveda, 2018, WRR

_ PCRaster Global Water Balance hydrological

0 0.1 0.2 0.3 04 0.5 model (PCR-GLOBWB) at 0.5° resolution



Starting activity: Amazon-Andes connectivity

MAKE OUREE

AMazon-ANdEs ConnEctivity: impacts of climate-vegetation changes on the
hydrology of the Amazon-Andes transition Region (AmAneCeR)

Duration: October 2018 — September 2022 (4 years). 1IM£. PI JC Espinoza (IRD/IGE)
Objectives:

Diagnose the impacts of extreme drought events on vegetation conditions (mainly in the
Bolivian and Peruvian Amazon)

Quantify the Amazon-Andes connectivity in terms of Amazonian evapotranspiration,
moisture transport and precipitation in the Andes

Provide realistic scenarios of climate-related changes in Amazonian vegetation and their
implications for precipitation in the Andes



ANDEX Meeting in 2020 — Cusco, Peru ?

MAKE OURJE®
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With the sponsorship of the AmAneCeR — Project and LMI GREATICE







Major hydroclimatic features in Peru

Extreme droughts related to Central El

Niho

Pacific drainage: Extreme rainfall related
to Costal El Nifho

Intensification of the hydrological cycle in
the Amazon-Andes transition region
(extreme droughts and floods) in the last
three decades

“Optimum” rainfall precipitation zones
(7-8 m/yr) in ‘hotspots’ of biodiversity

Glacier retreat, particularly since 1970s




The south tropical Andes
(Peru)
Titicaca (16°S) Machu Puc?ﬂu ;ﬂ 2 .% o 1 paron (9°)

What is the role of the atmospheric dynamics on the water resources in high-
mountain basins, in particular through (a) localized orographic mechanisms and (b)
climate teleconnection processes between global, regional and local scales?

What is the moisture contribution from the Pacific vs the Atlantic Ocean and vs the
Amazon rainforest in the central Andes? How is the spatio-temporal variability of
these contributions and its interactions?



DJFMAM precipitation changes from 1979-2015in observations and reanalyses
¢ CMAP

Observed changes
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Wang et al., ELR 2018




