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Wednesday, 6 November from 08:00 to 17:00

Thursday,      7 November from 08:00 to 17:00
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•  Introduction (history) 
•  Current status (free tool) 
•  Customization for supporting projects 
•  Embedding the portal in other tools: 

•  FAO-MOSAICC 
•  climate4impact 

•  Future development 

Outline 
 



Santander Meteorology Group 
    A multidisciplinary approach for weather & climate 

There is a need of friendly interactive tools so users can 
easily run interpolation/downscaling jobs on their own data 
using the existing downscaling techniques and datasets. 

After ENSEMBLES, the downscaling portal has been 
running for 4 years freely open, but it has been also 
involved in several projects, supporting further 
development and new functionalities: 

History 
 

Build on existing (developing) standards and services.  
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Problem: Local climate change projection 
(e.g. for Madrid): Precipitation 
 

Goal: Provide daily values for a given period  
(e.g. 2010-2040) downscaled from a GCM  
in a friendly format (e.g. csv text file). 
 
 

Precipitation 
Temperature 

(T(1ooo mb),..., T(500 mb);  
  Z(1ooo mb),..., Z(500 mb); 
  H(1ooo mb),..., H(500 mb))  

     Xn 
Regres, CCA, … 
Yn = f(Xn) Yn 

Predictors         Predictand Downscaling  
Model 

This is the structure followed in the portal’s design:  
predictors + predictand + downscaling method. 

Domain 1 

Domain 2 

The Problem 
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MOS Perfect. Prog. 

GCMs RCMs 

OBSERVATIONS 

PDFs TIME SERIES 

Varying complexity, from 
simple calibration (qq-
map) to more 
sophisticated GLM or 
analog based. 

Control Runs 
(20C3M) 

Future Scenarios 
(A1B, A2…) 

Requires expert knowledge: 
•  search of predictors 
•  search of domain 
•  methodology configuration 
(analogs, regression, etc.) 

DOWNSCALING PORTAL (v2) NEW MODULE FOR v3 

REANALYSIS 

The downscaling 
portal works with 
an ensemble of 
SD methods 
under the Perfect 
Prog. approach. 

Work in progress 
to develop a 
MOS module 
(2014). 

Methodology 
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Downscaling 
Portal 

http://www.meteo.unican.es/downscaling 
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A common set of predictors is availabe for 
different reanalysis (and also for the ESMs).  
 

Different geographical domains and predictor 
sets can be defined and tested. 

Predictors 
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The portal includes free datasets, but they 
do not cover most of the regions.  
 

However, users can upload their own data 
and keeps both privacy (decide how to 
share the data) and ownership.  

Predictands 
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It also allows selecting a 
particular downscaling 
algorithm from the 
different families of 
methods: 
-  Analogs 
-  Weather types 
-  Regression + GLMs 

-  PCs 
-  Gridboxes 

-  Neural Nets (ELMs) 

and defining a particular 
configuration: 
•  Number of analogs 
•  Numer of CPs. 
•  Etc. 

Downscaling 
Methods 
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A k-fold cross validation approach (Gutiérrez et al. 
2013) is applied (will implement VALUE framework).  

Cross-
Validation 
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Projection 
 

8 ESMs from CMIP5  
[see talk at 17:15 Parallel Session B6 by Jesús Fernández]  
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GCM 
Metadata 

CommonInformation Model 
(CIM) metadata standard 
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Projection 
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These portals should not be used as a black-box tool 
(particularly the downscaling portal) to avoid wrong 
applications and errors. The users are requested to 
collaborate with downscaling experts. 

Documentation 
 

On the Use of Reanalysis Data for Downscaling

S. BRANDS, J. M. GUTIÉRREZ, AND S. HERRERA

Instituto de Fı́sica de Cantabria, University of Cantabria, Santander, Spain

A. S. COFIÑO

Department of Applied Mathematics and Computer Science, University of Cantabria, Santander, Spain

(Manuscript received 5 May 2011, in final form 16 November 2011)

ABSTRACT

In this study, a worldwide overview on the expected sensitivity of downscaling studies to reanalysis choice
is provided. To this end, the similarity of middle-tropospheric variables—which are important for the de-
velopment of both dynamical and statistical downscaling schemes—from 40-yr European Centre for Medium-
Range Weather Forecasts (ECMWF) Re-Analysis (ERA-40) and NCEP–NCAR reanalysis data on a daily
time scale is assessed. For estimating the distributional similarity, two comparable scores are used: the two-
sample Kolmogorov–Smirnov statistic and the probability density function (PDF) score. In addition, the
similarity of the day-to-day sequences is evaluated with the Pearson correlation coefficient. As the most
important results demonstrated, the PDF score is found to be inappropriate if the underlying data follow
a mixed distribution. By providing global similarity maps for each variable under study, regions where
reanalysis data should not assumed to be ‘‘perfect’’ are detected. In contrast to the geopotential and
temperature, significant distributional dissimilarities for specific humidity are found in almost every region
of the world. Moreover, for the latter these differences not only occur in the mean, but also in higher-order
moments. However, when considering standardized anomalies, distributional and serial dissimilarities are
negligible over most extratropical land areas. Since transformed reanalysis data are not appropriate for regional
climate models—in opposition to statistical approaches—their results are expected to be more sensitive to
reanalysis choice.

1. Introduction

With over 8200 and 1900 citations respectively, the first
National Centers for Environmental Prediction–National
Center for Atmospheric Research (NCEP–NCAR) re-
analysis (Kalnay et al. 1996) and the 40-yr European
Centre for Medium-Range Weather Forecasts (ECMWF)
Re-Analysis (ERA-40; Uppala et al. 2005) are the most
widely used datasets in modern atmospheric sciences.
They have been extensively used in the development
of both dynamical and statistical downscaling schemes
to either provide the lateral boundary conditions for
driving regional climate models (RCMs; e.g., Herrera
et al. 2010; Zahn and von Storch 2010) or to calibrate
and test statistical transfer functions (Wilby and Wigley

1997; Hanssen-Bauer et al. 2005; Fowler et al. 2007;
Maraun et al. 2010 and references therein).

Although it is well known that reanalysis data suffer
from inhomogeneities as well as distributional and serial
dissimilarities (Kistler et al. 2001; Trenberth et al. 2001;
Bengtsson et al. 2004; Sterl 2004; Trenberth and Smith
2005; Trenberth et al. 2005, 2007; Chen et al. 2008a,b;
Pitman and Perkins 2009; Screen and Simmonds 2011;
Trenberth et al. 2011), which are especially frequent in
regions where the observational network is sparse, they
are interchangeably used and implicitly assumed to be
‘‘perfect’’ in downscaling studies (Jones et al. 2011). This
is a subject of some concern, as the results of both dy-
namical and statistical downscaling approaches have
been shown to be sensitive to the choice of the reanalysis
data used for their development (Fernández et al. 2007;
Koukidis and Berg 2009; Eum et al. 2011).

In this study, we provide a worldwide overview on the
expected sensitivity of downscaling studies to reanalysis
choice. To this end, we test the similarity of 1) the
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CIM 
Portal 

CERA DB 

Architecture 
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Integration with impact tools: 
crop + hydrology + economy 

FAO-MOSAICC (for MOdelling System for Agricultural Impacts of 
Climate Change) is a system of models designed to carry out each step 
of the impact assessment from climate scenarios downscaling to 
economic impact analysis at national level. 

     Xn 

Analogs, reg., … 
Yn = f ( Xn ) 

Downscaling  
Model 

Statistical methods 
based on historical 
data to link large 

scale circulation to 
local climates.  

(Z(1ooo mb), ..., Z(500 mb); 
  T(1ooo mb), ..., T(500 mb); 
  Q(1ooo mb), ..., Q(500 mb))  

Large scale predictors 

Variables for impact studies: 
Precipitation 
Temperature 

Yn 

Local predictands 

     Xn 

FAO- 
MOSAICC 
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ENSEMBLES	  
	  Downscaling	  Portal	  

External	  	  
users	  	  
interface	  

Climate Scenario 
Downscaling 

Downscaled  
Climate scenarios 

Hydrological  
Modelling 

Crop growth  
Simulation 

Economic  
Modelling 

IPCC GCM 
Low Resolution 

Scenarios 

Historical  
discharge 
records 

Water availability 
for irrigation 

Historical  
water use 
statistics 

Historical  
yield 

records 

Yield projections 

Current state 
of economy 

Macroeconomic 
scenarios 

Economic  
impacts 

Crop parameters 

Soil data 

Technology trend  
scenarios 

Soil and  
Land use 

 data 

Dam data 

Historical  
weather 
records 

High-resolution 
interpolation 

FAO-
MOSAICC 
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•  Pilot experiment in Morocco (2013). 
•  11 national institutions, 29 experts trained 
•  The pilot experience comprises: 

–  server and software installation 
–  constitution of a working group of national experts 
–  Trainings (for each of the components) 
–  Tests of the models and impact study at national level 

•  Will serve as reference for future implementations 

MOSAICC v1.0 to be released beginning of 2014.  

FAO-
MOSAICC 
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•  Participatory approach 
•  Remote access 
•  Nothing to install (web) 
•  Easy data exchange 
•  Lowered computing time 
•  No data format or unit 

conversion 
•  Data tracking down the flow 
•  Replicability/ study 

comparison 
•  Modularity and substitution 
•  Maintenance needed but no 

licensing cost 

FAO-
MOSAICC 
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Climate4impact 
 


