Increasing severity and duration of droughts in the Iberian Peninsula (1850-2010)
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1. Introduction

The Iberian Peninsula presents a high climate vabilly caused by its location in the transitioea between temperate and subtropical climatesed rithate change conditions, this climate fragiit altered and there are evidences of observégeedicted
increases of temperature and decreases in propsetegbitation leading to an increase in the evismspiration rate. As a consequence, a worsenidiplsght conditions is expect@®CC, 2007).
Then, it's necessary to analyse temporal variginfitmeteorological drought events over Iberianifaria to see how the severity and duration ofwisyConditions have been modified in a multi-detggaspective.
2. Data& Methods
This study is based on a computation of Palmersufint Severity Index (PDSI) in its Self-Calibrateetsion (Sc-PDSI) using a selection of 24 long terafure and ~ *°
precipitation time series since 1850 over Iberianifsula. We used monthly means derived from tizaiSh Daily Adjusted Temperature/Precipitation &(SDATS,
SDAPS) adjusted by the Centre for Climate Changef@3he period 1850-200runet et al., 2006), 2 Portuguese time series (adjusted using SNHT Aamilable
Water Content of the soil (AWC) (Fig.1). In thisidy, SDATS and SDAPS have been updated to 2016tigtifeom the AEMET servers (running QC previoualyd
pending of re-homogenisation). When monthly Iberian time series has been creat880:2010) and it:
changes of variance corrected, drought index doeldpplied. The Palmer}
Drought Severity Index (PDS(Palmer, 1965) is based on the supply-an|
demand concept of the water balance equdtitayes, 1997) and Palmer's
Index values are distributed in 9 categories (5jgin this way, monthly Sc 0
PDSI has been computed using monthly Iberian Serées to detect we 1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1870 1980 1990 2000 2010
and dry events for the period 1850-2010. We caferdifitiate a dry event
(in monthly PDSI) as the time period which an uedeined number of 2s0
consecutive months remain in dry conditions (valbetow 0 in PDSI),
After to have identified all extreme events, thentts of the maximun
severity reached for each event, averaged sewrityduration in months gf
. dry and wet events have been computed to detedatieas in their
S mm behaviour across time (at 95% significance levizigislann-Kendall Test).
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(Adapted from Brunett al. 2007).

Fig. L' Map showing the locations, lengths of time serielevations and AWC of the sﬁil

1850 1850 1870 1850 1830 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
3. Climate variability

Annual temperature anomalies (reference period -B®yEhow a clear rising trend of 0.1°C/10 yearth i statistically significant linear trend (Figuhper panel), @221:0’;';,?”;‘ femperaturelprecipitation anomalies in treien Peninsula for the period 1850-2q40ih smoothed by Gauss filer
This is consistent with the Spanish temperatureearse for the period 1850-20QBrunet et al., 2006). Annual precipitation anomalies show a high intensal
variability and a slight decrease statisticallygngficant of -0.41mm/10 years (Fig.2, lower panel )
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. 3: Fluctuations in 12-month Sc-PDSI in the Iberian Peninsuléhi period 1850-201@ith smoothed by Gaussfilter over 5 years)
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Fig. 6: Behaviour of detected dry and wet events accortinthe maximum index value (maximum severity) redawith the B
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duration of each event. Most remarkable wet and dry evenshianen as well and black lines draw logarithmic trends.
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Fig. 4 Dry and wet events detected in the Iberian Perdn(850-2010). Black bars refer to the maximum migritidex value
(maximum severity) recorded for each event, meamwdiiby bars indicate the average index value foh exent. The duration in
months for each event is represented in the x axis: barsite proportional to duration.

Fig. 5: Classification of PDSI categories defined
by Palmer (1965)
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