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The Standardized Precipitation-Evapotranspiration index (SPEI) is a recent approach to operational monitoring and 
analysis of drought severity. The SPEI combines precipitation and temperature data to quantify drought severity 
as the difference between precipitation and PET over a specified time-step, similar in principle to established 
approaches for estimating Soil Moisture index employed by Met Éireann. Quantifying drought severity using the 
SPEI approach is an area of active research by Met Éireann (Griffin and Lambkin, 2022).   

The aim of this poster is to provide recent insights on the sensitivity of S.P.E.I to alternative Potential 
Evapotranspiration (PET) models. Three different PET models; Penman-Monteith, Thornthwaite and a 
temperature based Parametric  model (Tegos et al. 2022). The benefit of using the parsimonious Parametric 
model where meteorological datasets required to estimate PET using the Penman Monteith model are 
unavailable is discussed.

A 152- years drought assessment for Dublin area (1850-2022) is presented using a revised SPEI approach for 
timescales varying from 1 to 24-months.
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Drought and its interactions with Water- Food-Society Nexus 

Modelling Procedure
• Raw monthly rainfall and temperature timeseries were acquired for Dublin airport gauge station (Noone et al. 2016, Mateus et al 2020)

• In the standardized precipitation-evapotranspiration index, described by Vicente-Serrano et al (2010), the water deficit of rainfall and

the potential evapotranspiration are considered at different timescales from 1 month to 48 months. The standardized precipitation-

evapotranspiration index uses a three-parameter log-logistic distribution to capture the deficit between rainfall and potential

evapotranspiration

• The PET parametric model is a modern temperature-base model based on a simplification of the Penman–Monteith model was used

(Tegos et al. 2017)

• The water balance was estimated using the following equation :

S.P.E.I Classification Dublin (1850-2022)

1st ranked 1-month SPE: -2.04, 6/1887
2nd ranked 1-month SPEI: -2.02, 6/1889
3rd ranked 1-month SPEI:-2.02 6/2018
4th Ranked 1-month SPEI: 2.01 6/1942
5th Ranked 1-month SPEI: -2.00 7/1989

Conclusions
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• The S.P.E.I combines precipitation and temperature data, quantifying the severity of a drought 
as the difference between precipitation and PET in a selected period.

• S.P.E.I represents the hydrological processes that drive drought events more realistically than
the Standardized Precipitation Index.

• PET Parametric model has been proven to be a valuable computational tool especially for 
paleoclimatological studies when only temperature monthly gauges are being available. 

• As droughts strongly interact with the environmental, social aspects of water infrastructure 
elements, new forecasting models and datasets (European Centre for Medium-Range Weather 
Forecasts) can support robust drought assessment.

Trend Analysis of Annual min S.P.E.I (Dublin) 

where P is the rainfall (mm), PET is the potential evapotranspiration (mm), k is the timescale (months) of the aggregation and n is the 

calculation month.

• Drought classification (Table) is estimated by fitting in the empirical distribution D with the employment of three log-logistic

distributions

1st ranked 3-months SPE: -2.06, 7/1887
2nd ranked 3-months SPEI: -2.04, 7/1868
3rd ranked 3-months SPEI:-2.02, 7/2018
4th Ranked 3-months SPEI: 2.00, 8/1887
5th Ranked 3-months SPEI: -1.92, 8/1869

1st ranked 6-months SPE: -2.05, 9/1887
2nd ranked 6-months SPEI: -2.05, 8/1887
3rd ranked 6-months SPEI:-1.96, 9/1933

4th Ranked 6-months SPEI: -1.96, 10/1887
5th Ranked 6-months SPEI: -1.90, 9/1995

1st ranked 12-months SPE: -2.86, 1/1888
2nd ranked 12-months SPEI: -2.82, 2/1888
3rd ranked 12-months SPEI:-2.76, 12/1887
4th Ranked 12-months SPEI: -2.65, 2/1934

5th Ranked 12-months SPEI: -2.60, 10/1887

1st ranked 24-months SPE: -6.26, 10/1888
2nd ranked 24-months SPEI: -5.46, 10/1859
3rd ranked 24-months SPEI:-4.57, 09/1990
4th Ranked  24-months SPEI: -4.18, 1/1935
5th Ranked 24-months SPEI: -4.14, 11/1934

Extreme Drought 1887-1888

Extreme Drought 1933-1935

Extreme Drought 2018

• Downward trends (more severe annual droughts) 
have been observed for 1-months 3- months and 6 

months S.P.E.I.
• Upward trends (less severe annual droughts) have 

assessed for 12-months 24- months S.P.E.I.


	Slide 1

