
Period
● 1995-2006: Validation of SAFRAN with independent data.

● 1980-2010: Comparison of SAFRAN and Spain02 to all available 
data (it was not possible to prepare a good independent dataset 
for both products, as they were created separately).
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Introduction
● Land-surface models (LSM) are interesting due to their 

physically based approach, which allows us to understand the 
physical processes involved.

● The quality of LSM simulations depends on model structure, 
physiographic data and meteorological forcing.

● Precipitation is a key variable, which is difficult to analyze or 
to interpolate du its high spatial and temporal heterogeneity. 
This has a very strong impact on the resulting simulations.

Thus, the quality of the precipitation forcing dataset is a key 
issue in large scale hydrological simulation based on land-
surface models.

Objective
In this study two precipitation datasets (SAFRAN and Spain02) 
are compared to the observations.

Datasets
● SAFRAN (Durand et al., 1993, 1999; Quintana-Seguí et al. 

2008) uses an optimal interpolation algorithm in order to 
analyze all necesary variables to force a LSM.

○ P, T, W, RH, C. Downward radiation is simulated.

○ Implemented in Spain by Quintana-Segui et al. (2016).

■ Inputs: Observations from AEMET’s network.

■ Outputs: 5 km grid. 1h time step.

○ The dataset was published to the HyMeX database.

● Spain02 (Herrera et al. 2012, 2015) is a series of gridded 
datasets of daily precipitation and temperature. It has several 
versions. In this study we use the the area representative 
version based on thin plate splines using the relief as a co-
variable. It has a resolution of 0.11°.

○ Spain02 is the reference gridded dataset of precipitation in 
Spain.

● ERA-Interim (Dee et al., 2011) is the ECMWF global 
reanalysis. It has a resolution of 0.75°. It was included in the 
comparison to show how global, but coarse, products compare 
to local high resolution products.

Validation of SAFRAN with independent data

Correlation MAEr

Mean Q25 Q75 Mean Q25 Q75

Independent 
observations.

0.82 0.75 0.86 0.62 0.54 0.75

Dependent 
observations.

0.82 0.77 0.87 0.62 0.53 0.72

Correlation (SFR vs OBS) MAEr (SFR vs OBS)

Higher 
errors on 
the relief.

Spatially Very 
homogeneous

Correlation and MAEr on the independent pluviometers (not used to perform the 
analysis).

Comparison of SAFRAN, Spain02 and ERA-Int.
Temporal similarity Correlation MAEr

Mean Q25 Q75 Mean Q25 Q75

All stations

ERA 0.26 0.14 0.43 1.30 1.14 1.44

SFR 0.82 0.77 0.87 0.62 0.53 0.72

SP02 0.82 0.75 0.87 0.62 0.49 0.75

> 1000 m.

ERA 0.21 0.04 0.36 1.23 1.11 1.43

SFR 0.82 0.75 0.86 0.64 0.55 0.77

SP02 0.82 0.75 0.88 0.61 0.49 0.76

AEMET stations used for the 
comparisons.
Pink stations are located at altitudes > 
1000 m.

● Almost identical results between SAFRAN and Spain02.

● There are no significant differences between all the stations 

and those at higher altitude.

Comparison of SAFRAN, Spain02 and ERA-Int.
Spatial similarity

Relative
Bias

Relative 
Std. Dev

Relative
Centred 
RMSE

Corre-
lation

Consecutive Dry Days

ERA -0.01 1.28 0.69 0.85

SFR 0.04 1.04 0.49 0.88

SP02 -0.03 0.91 0.50 0.87

Consecutive Wet Days

ERA 0.26 1.08 0.89 0.64

SFR 0.44 1.47 0.75 0.88

SP02 0.27 1.27 0.55 0.91

Total Precipitation

ERA -0.16 0.81 0.80 0.63

SFR 0.01 1.00 0.39 0.92

SP02 0.04 0.97 0.34 0.94

Relative
Bias

Relative 
Std. Dev

Relative
Centred 
RMSE

Corre-
lation

Number of Rainy days (P>1mm)

0.39 1.66 1.06 0.79

0.40 1.27 0.50 0.93

0.30 1.18 0.41 0.94

Number of days of P>10mm

-0.31 0.71 0.78 0.64

-0.04 1.08 0.40 0.93

0.05 1.06 0.34 0.95

Number of days of P>20mm

-0.57 0.25 0.94 0.38

-0.22 0.94 0.46 0.89

-0.09 0.94 0.40 0.92

Max. Precip in 1 day

ERA -0.29 0.26 1.04 -0.02

SFR -0.18 0.96 0.59 0.82

SP02 -0.15 0.78 0.46 0.90

Max Precip in 5 days

ERA -0.27 0.26 1.01 0.10

SFR -0.07 0.94 0.54 0.84

SP02 -0.06 0.85 0.42 0.91

Mean precipitation of a wet day

ERA -0.40 0.16 1.03 -0.11

SFR -0.26 0.68 0.66 0.76

SP02 -0.18 0.67 0.59 0.82

Taylor Diagrams which compare three indices (1 = PRCPTOT; 2 = R1; 3 = RX1DAY) 
for both SAFRAN and Spain02.

Spring (MAM) Autumn (SON)

Conclusions

● ERA-Int is good at dry and wet spells.

● SFR and SP02 have difficulties with wet 

spells.

● SP02 has a better number of rainy days 

(R1).

● SP02 is better with extreme precipitation 

events.

● In general, SP02 is better than SAFRAN, 

but differences are small.

● SAFRAN is a very complete product, 

whose precipitation is comparable to, 

even if it is not as good as, Spain02’s. 

Next steps

● Use SAFRAN to force different LSMs 

(SURFEX and LEAFHYDRO) in Spain in 

order to study drought processes (FP7 

eartH2Observe project).

● Use a river routing model (Eau-dyssée and 

RAPID) in conjunction with SAFRAN and 

SURFEX in order to simulate river flows in 

Spain.

● Use these simulations in order to validate 

hydrometeorlogical extremes in RCMs.

● Share the whole SAFRAN dataset with the 

community.

Bibliography
Dee, D. P., Uppala, S. M., Simmons, a. J., Berrisford, P., Poli, P., Kobayashi, S., … Vitart, F. (2011). The ERA-Interim reanalysis: configuration and 

performance of the data assimilation system. Quarterly Journal of the Royal Meteorological Society, 137(656), 553–597. http://doi.org/10.1002/qj.828
Durand, Y., Brun, E., Merindol, L., Guyomarc’h, G., Lesaffre, B., & Martin, E. (1993). A meteorological estimation of relevant parameters for snow models. 

Annals of Glaciology, 18, 65–71.
Durand, Y., Giraud, G., Brun, E., Merindol, L., & Martin, E. (1999). A computer-based system simulating snowpack structures as a tool for regional 

avalanche forecasting. J. Glaciol., 45(151), 469–484.
Quintana-Seguí, P., Le Moigne, P., Durand, Y., Martin, E., Habets, F., Baillon, M., … Morel, S. (2008). Analysis of near-surface atmospheric variables: 

Validation of the SAFRAN analysis over France. Journal of Applied Meteorology and Climatology, 47, 92–107. http://doi.org/10.1175/2007JAMC1636.1
Herrera, S., Gutiérrez, J. M., Ancell, R., Pons, M. R., Frías, M. D., & Fernández, J. (2012). Development and analysis of a 50-year high-resolution daily 

gridded precipitation dataset over Spain (Spain02). International Journal of Climatology, 32(1), 74–85. http://doi.org/10.1002/joc.2256
Herrera, S., Fernández, J., & Gutiérrez, J. M. (2015). Update of the Spain02 gridded observational dataset for EURO-CORDEX evaluation: assessing the 

effect of the interpolation methodology. International Journal of Climatology, 02, n/a–n/a. http://doi.org/10.1002/joc.4391
Quintana-Seguí, P, Peral, C., Turco, M., Llasat, M.C., Martin, E. (2016) Meteorological analysis systems in north-east Spain. Validation of SAFRAN and 

SPAN. Journal of Environmental Informatics, Accepted.

http://meetingorganizer.copernicus.org/EGU2016/EGU2016-8361.pdf
http://pere.quintanasegui.com
mailto:pquintana@obsebre.es
http://meetingorganizer.copernicus.org/EGU2016/EGU2016-8361.pdf
https://goo.gl/g8DhJV
http://doi.org/10.1002/joc.2256

