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Main challenge #1. the skill of the GCM

Correlation of 1-month lead time (June, May init.) forecasts vs ERA-Interim. Period 

1982-2014. 
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Opportunity for meteorological

drought: persistence

O1 O2 O3 O4 O5 O6O1 … 11 12…

Oi= Pi

A62003= O1+O2+O3+O4+O5+O6

SPI62003=Standardization(A62003+A62002+…+A61981)

2003



Procedure to calculate the forecasted

SPI6 for June

O1 O2 O3 F4 F5 F6O1 … 11 12…

Fi= bias corrected Prec

A62003
*= O1+O2+O3+F4+F5+F6

SPI62003
*=Standardization(A62003

*,A62002,…,A61981)

Suppose we are here



Main challenge #2: Limitation in 
observations
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Needed to:

• init the forecast

• calibrate the data-driven impact models

• evaluate the models



Main challenge #2: Limitation in 
observations

Source: Sun et al. (2018). A review of global precipitation data sets: data 

sources, estimation, and intercomparisons. Reviews of Geophysics, 56(1), 79-

107.



A new dataset: DROP

We propose a new operationally updated, global land gridded dataset to 

monitoring DROught from Probabilistic approach (DROP)

Turco M, Jerez S, Donat M, Toreti M, Vicente-Serrano S

M, Doblas-Reyes, F J. 2020. A global probabilistic dataset

for monitoring meteorological droughts. Bulletin of the

American Meteorological Society.
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DROP → 4DROP & S5

Torres Vázquez, M. Á., Francesca Di Giuseppe, Emanuel Dutra, Amar Halifa-Marín, Sonia Jerez, Jaume Ramon, Juan Pedro 

Montávez, Francisco Doblas Reyes & Turco, M. (2024). Predictions for meteorological droughts based on multi initial conditions. 

Under review in Journal of Hydrology.



Correlation, forecasts for SPI6 in February init. November; period 1981:2020

<S5> vs <DROP><4DROP> vs <DROP>

Skill of predictions for
meteorological droughts

Torres-Vázquez, M.Á., Di Giuseppe. F., Dutra. E., Halifa-Marín, A., Jerez. S.,

Ramón, J., Montávez, J. P., Doblas-Reyes. F., & Turco, M. (pending minor

reviews). Probabilistic predictions for meteorological droughts based on multi initial

conditions. Journal of Hydrology
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Climate: We focus on the Standardized Precipitation Index (SPI)

Fire: Burned area data from satellite (FIRECCI51, 2001-2020)



S5 → 4FIRE

Torres Vázquez et al. (2024). In preparation
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Target variable: 

Above/below normal BA

Model:

Logistic regression

Variables: 

Antecedent climate (AC) and/or

coincident climate (CC)



Skill: observed climate



Skill: predicted (S5) climate



Main challenge #2: Limitation in 
observations

Total burned area based on FIRECCI v5.1 (2001-2020), GFED5 (1997-

2020) y MCD64CMQ.



A new dataset for fire activity

assessment: 

ONFIRE: A monthly gridded burned 

area database of national fire data
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Total anual burned area in Western Mediterranean Europe

• Andrina Gincheva et al. 2024. Assessment of historical burned área 

records in in Western Mediterranean Europe. In preparation

• Andrina Gincheva, Juli G. Pausas, Andrew Edwards, …, Marco 

Turco. A monthly gridded burned area database of national wildland

fire data (ONFIRE), 01 September 2023, PREPRINT (Version 1) 

available at Research Square [https://doi.org/10.21203/rs.3.rs-

3313239/v1]; Accepted in Scientific data



Opportunities

Shorter term: improvements

in impacts models

and in observations

Climate Fires

Longer term: improvements in forecast skill of dynamical models

oBetter initializacion

oBetter validation

oBetter data-driven model calibratiion



Further reading:

Andrina Gincheva, Juli G. Pausas, Andrew Edwards, …, Marco Turco. A monthly gridded

burned area database of national wildland fire data (ONFIRE), 01 September 2023,

PREPRINT (Version 1) available at Research Square [https://doi.org/10.21203/rs.3.rs-

3313239/v1]; Accepted in Scientific data

Torres Vázquez, M. Á., Halifa-Marín, A., Montávez, J. P., & Turco, M. (2023). High Resolution

Monitoring and Probabilistic Prediction of Meteorological Drought in a Mediterranean

Environment. Weather and Climate Extremes.

Turco, M., et al. (2020). A global probabilistic dataset for monitoring meteorological droughts.

Bulletin of the American Meteorological Society, 101(10), E1628-E1644.

Turco, M., et al. (2018). Skilful forecasting of global fire activity using seasonal climate

predictions. Nature Communications, 9, 2718.
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