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The PIRAGUA project

Characterize the hydrological cycle and the water 
resources of the Pyrenees Range in a climate 
change context, in order to improve the territories’ 
adapta=on capacity. 

Project results à regional datasets

The Pyrenees Range: a transboundary mountain 
region (Spain, France, Andorra).

The main source of water resources for a large 
region in SW Europe, particularly vulnerable to the 
consequences of climate change.
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PIRAGUA_resources
Geospa'al informa'on about water resources, water use, and management

Reservoirs Hydropower Ski resorts

Water use: global Water use: agricultural

Water use: industrialWater use: urban

Origin: surface

Origin: groundwater
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PIRAGUA_indicators
Daily streamflow and aquifer level indicators and trend analysis (1950-2019)

Gauge staKons

Piezometers

• Quan#les: q10, q25, q50, q75, q90
• Range, skewness, kurtosis: iqr, 

dsk, dku
• Low-flows: vcn3
• Extreme flows: rl20
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PIRAGUA_flood
Number and classifica'on of flood events at the municipal level (1981-2015)

Total events Ordinary

Extraordinary Catastrophic
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PIRAGUA_atmos_analysis
Daily grids of meteorological variables for the historical period (1981-2010)

PIRAGUA_atmos_climate
Sta's'cal downscaling of clima'c variables for historical and future periods 
(1981-2100)

Ø AEMET + Météo-France observaKons Ø ERA5 as first guess Ø OpKmal InterpolaKon method

PrecipitaKon Temperature RelaKve Humidity Wind

Mul$site and mul$variable analogue resampling
● Based on PIRAGUA_atmos_analysis
● Standardized, detrended Kme series
● PrecipitaKon transformed using quadraKc root
● The analogy criterion is the mean square error of 

anomalies
● Trend is added aVer compuKng analogues.

Ø 6 climate models (RCM/GCM):
• bcc-csm1-1
• CNRM-CM5
• Inmcm4
• MIROC-ESM
• MPI-ESM-MR
• MRI-CGCM3

Ø 2 RCPs (4.5 and 8.5)

12 data sets
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PIRAGUA_hydro_analysis
Water balance components and water resources, historical (1981-2010)

PIRAGUA_hydro_climate
Water balance components and water resources, future (1981-2100)

Ø Forced with PIRAGUA_hydro_analysis
Ø Two hydro models: SWAT, SASER

SpaKal and temporal data on:
• PrecipitaKon, temperature
• EvapotranspiraKon potenKal, real
• Soil water, snowpack
• Snow fusion, groundwater recharge, runoff producKon
• Streamflow
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Ø Forced with PIRAGUA_hydro_climate
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Thank you!
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