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Introduction ’

Motivation

In Iberia it is expected longstanding heatwaves and droughts, so it is crucial to understand:

* How its hydroclimate has changed and what the impacts over the recent times (last 2000 years).

 What are role of the main climate drivers in those changes.

.
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Solar variability

Compesite Total Solar Irradiance (Frohlich'and Lean)

Pressure falls

e
Pressure rises

(a) Positive phase (b) Negative phase
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Serra da Estrela Mountain

Lake Peixao
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~100 Km from the Atlantic Ocean

2 Key-location to study ocean-atmosphere-land changes

e e ters : B ’ IR 7 ’Euwbe,n;En..virﬁnf.enaﬁneﬁ ‘ E,,E.v
Csb, cfb and csa -> Please see Képpen—Geiger climate classificaion * Major barrier to the Atlantic moister
» H!gh-mour,\tam lake records covering the last 2ka in Iberia, see - Defines a boundary between two climate zone
Sanchez-Lopez et al., 2016
* This study e Lake Peixao, one of the few high-lake records
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Material and Methods

Coring campaign, summer 2019
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Leaf wax n-alkanes q

 Persist unchanged for extend periods in the sediments
« Compound specific isotopic analysis, 6D and 6'3C

« Strong and consistent relationship with precipitation

%

Y

Shepherd and Griffiths, 200
A -

Biomarkers extraction process by Ricardo N. Santos

Trees/shrubs

Click to see a short Youtube video about the methodology ©

H3CJ[CH2]LCH3
n

Number of carbons
@ C27 o C31
NP
Grasses \(‘A‘,/ C;,—Cy;
C23 o C25
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Modern n-alkane signal
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Ecological forms clustering using PCA (corr)
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Modern n-alkane isotopic signal
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Lake Peixao as a climatic sentinel

Estimated 8D

prec

Online Isotopes in Precipitation Calculator:
-561+5%o (annual); -53 %o (Spring months)
Near by (~ 1km) water spring:
-51+2%o (tri-monthly)

Eopp:

ECZQ/MAP: ‘129i12%0

Global average apparent fractionation
J.M. McFarlin et al. / Quaternary Science Reviews 225 (2019) 105978
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Downcore reconstruction PEX19-01

ua

Sub- sampling each 2 cm

60 samples

15cm
EE—

mean time resolution ~ 34 yrs 50 |

n-alk correlation analysis

-1 -087 -0.73 -06 -047 -0.33 -0.2 -0.07 007 02 033 047 06 073 087 1

Aquatic related Terrestrial

PCA — variance — covariance matrix on odd
chain n-alkanes of the lake sediments

0.8

0.6 1

0.4

0.2 4

0.2 4

-0.4

C17

mPC1 mPC2

c19 Cc21 c23 C25 C27 C28 C31

C33 C35

G

Ricardo N. Santos
23 May 2022


https://networker.copernicus.org/my-profile/EGU21

Introduction

Study Area

Material and Methods

Modern vegetation

Past reconstruction

Conclusion| 14

Principal component analysis model for the odd-chain compounds of the lake sediments (last 2ka)
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Past reconstruction
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Conclusion

Main conclusions

v The vegetation type has not change significantly over the last 2000 years, however the relative proportions of
n-alkanes signal allowed to infer some significant changes in climate and environment conditions.

v’ Isotopic signals of C,, and C,, can reflect changes in the lake and terrestrial hydrology, respectively.

v'Roman Period: generally dry climate under a prevailing NAO+ and Grand Solar Maxima, with two phases, a first
warm and a second cold phases.

v’ Dark Ages and Medieval Climate Anomaly: the climate were generally warm and wet, with colder and drier
interval between the two periods, under a more variable NAO.

v’ Little Ice Age: Cold period under NAO- and Grand Solar Minima, first phase of cold and wet climate and a
second especially cold, which dry conditions may be the result of a temperature mask effect.

v’ Since 1880 AD, with the onset of the Industrial Era, there is a significant shift towards warm and dry conditions.
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» Improve the n-alkane characterization of modern vegetation and topsoils in Serra da Estrela.

» Understand the causes of the abrupt changes detected in n-alkane signal using a new statistical approach.

1880 AD 1145 AD 1880 AD 1145 AD
‘2000 b AL 1600 1400 1200 1000 800 600 400 200 0 , (2000 Y1800 1600 1400 1200 1000 800 600

NN
2

E a
0 400 800 800 1000 1200 1400 1800 1800 2000 0 200 400 600 800 1000 1200 1400 1800 1800 2000

mfﬁ Industrial Revolution /
“IIncrease in human/grazing activity

» Improve climate and environmental reconstructions in the core such as temperature, biomass burning and

anthropogenic impact using new biogeochemical tools (PAHs and brGDGTs).
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