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D9.1 - IS-ENES - ACADEMY OF ATHENS  
 

REPORT ON EVALUATION DATASETS, METHODS, AND PROBLEMS FROM A 
SURVEY OF EUROPEAN ESM GROUPS 

 
In order to document the evaluation process performed by different ESM groups, 
questionnaires were distributed and a database was created to store the responses of the 
modelers. The procedure is still in progress as all the questionnaires have not been 
returned yet. In this report, the creation, structure, and function of the database are 
explained. Preliminary results as they can currently be extracted from the database are 
presented. 
 
1. Evaluation Survey  
 
In order to collect the needed data, a template questionnaire was created. The 
questionnaire consisted in two parts. The first part of the questionnaire was introductory. It 
was the same for all questionnaires and it consisted of three questions concerning 
identification of the model, contact details and general model information. The second part 
targeted the scientific content and was different for each of the following model 
components: aerosols, carbon cycle, atmospheric chemistry, clouds, ocean, precipitation, 
radiation and surface fluxes. The focus was given on the evaluation of the model results 
using observational data. The second part of the questionnaire consisted of eight 
questions with similar structure for each model component. The homogeneity of the 
questionnaires was intentional. It facilitates the categorization of the data and their entry in 
a common database as the number of the necessary tables in the database is minimized. 
It also allows the database to be more effective in the entry and extraction of data as well 
as in creating statistics not only by category but also by model component. A sample 
questionnaire can be downloaded from this link. 
 
The questionnaires were sent to the five participant ESM groups: CMCC, CNRM, 
COSMOS, Hadley and IPSL. More specifically they were sent to the head of each group 
who distributed them to the suitable persons to answer for each model component. When 
the answered questionnaires started to return to AA the effort of representing the data 
contained in the answers in the form of matrices started. The effort was successful and 
furthermore it was found that the questions 2, 3 and 4 could be combined so that the 
answers can be presented in the form of one larger matrix, thus the questionnaires could 
be rewritten in a new form with the second part containing six questions. Namely question 
2 refers to classifying the parameters that are evaluated into categories, question 3 refers 
to the databases that were used for the evaluation and question 4 refers to the temporal 
and spatial scales. 
 
It is worth noting that the web application code was almost entirely written in the AA. The 
web design part must be completed in conjunction with the rest of the portal in which the 
application code will be integrated with. I should also be noted that the focus was given on 
the application code and not on the web design part, because this application will be 
integrated with the ISENES portal and its design will be used as a template. 
 



 

 2

2. Evaluation Portal 
 

The main page is divided in two parts, the first one giving us the choice of model 
component. 
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After selecting the model component we would like to get information of, we can select to 
view either Parameter Based results or Dataset Based. If selecting Parameter based 
results we can either get a list of available models and the parameters they get evaluated 
against (a drop down menu gives access to some finer details per model), or we get a list 
of parameters and some simple statistics consisting of basic parameters per model 
component, number of available subparameters per parameter and the percentage of 
parameter usage from the available models of this component category (there is a drop 
down menu here also that returns all available subparameters and the associated models 
per parameter type) 
 
The Dataset based results are divided into three categories. The first option is a list of 
available models and the datasets they use to evaluate various parameter and the second 
is the reversed one – returns a list of datasets and the models that are using them for 
evaluation with a percentage of dataset usage on the total number of models. The last 
option is a list that shows all associations of available models, evaluated parameters and 
datasets used, space and time variability and available comments of the specific 
combination. Empty cells meaning that the above cell is repeated. Also, there is the color 
change between ESMs for usability. 
 

 
 
In every result, the ESM name is a hyperlink to a more detailed page. We get basic ESM 
information (contact person, main properties, Analysis tools used) and the Model 
Name/Parameter Evaluated/Dataset/Space-time/Comment combination for it. It almost 
works as a full representation of the questionnaires used for data gathering. 
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Lastly, from the homepage we can access a full list of available models inserted (sorted 
either by model name or by model type) and some simple statistics on a dataset basis. In 
detail, we can see the total number of available datasets, which ones are used per model 
type, the parameters they are used to evaluate and the usage percentage based on the 
total number of available models. At the bottom of the page, we can see a listing of 
datasets that are not used by any model. 
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This is the scheme of the database used. Main table is DAT_PARAM which  holds the 
Model/Parameter/Dataset/Space-time/Comment combination  information. The building 
blocks are the tables model_type (Aerosol, Carbon  Cycle, etc), param_type (Budget, 
Optical Properties etc), space (Global, Grid,  etc), time (seasonal, mean, etc) 
datasets_available (dataset name, link to  home page and short description), tools (IDL, 
GrADS, etc). In a level between  those two, come the model_info, parameters and 
analysis_tools, which hold  the necessary associations between models used, parameters 
evaluated and  analysis tools used. 
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3. Evaluation Results 
 
In total 40 questionnaires were distributed (five ESMs times eight model components). 
From those questionnaires 26 were returned answered to the AA. For this reason the 
following results are preliminary and they are expected to be altered when the total of 40 
questionnaires are returned answered. The main findings are following. 
 

 
 

− Aerosols. 3 ESMs have answered which use in total 11 different databases. 
AERONET is the most popular used by all ESMs while EMEP, IMPROVE and 
MODIS & MISR are used by 2 out of 3. 

Issues and problems are reported by ESM COSMOS. Gridded MODIS products in HDF 
format cannot be used with Ferret, the software tool that they use usually. Also an ESM 
group which is not listed, referred to as ECHAM, reports problems concerning the 
consistency between different satellite datasets. Also they report lack of consistency 
between different satellite datasets. 

− Carbon Cycle. All 5 ESMs have answered and they use 27 databases. GLODAP 
and NOAA/ESRL/GMD are the most popular data bases used by 60% of the ESMs. 

Issues and problems are reported by 2 ESMs.  
ESM COSMOS in the evaluation procedure caused not by the C-cycle data, but by the 
missing knowledge on land biosphere heterogeneity and process knowledge on C-cycle 
dynamics. 
ESM Hadley emphasizes the difficulties of using inversion estimates for 1980s/90s 
because this can only be accomplished by after running the model from pre-industrial 
years. Ditto for CO2 trend. Also some processes are still unclear and this results in added 
difficulty, e.g. it is unclear how much of present day uptake is forest regrowth and how 
much is deposition? 
Finally they mention the problem of needing global gridded products which unfortunately 
are not as reliable as the site-level ones. For example global gridded NPP data are half-
data and half-model which is not ideal. On the other hand site level NPP data are more 
reliable but their representativity is questioned. 

− Chemistry. 3 ESMs have answered but one of them (CMCC) does not contain a 
chemistry-climate coupling scheme. 22 databases are used for evaluation by the 
other two ESMs and 5 of them (TOMS, MIPAS, SCHIMACHY, MOPITT and aircraft 
measurements) are used by both ESMs. 

ESM COSMOS mentions the issue of the variety of data formats which forces the 
modelers to use several different tools in order to convert the data to the same format. 

− Clouds. 2 ESMs have answered but one of them (CMCC) does not perform any 
evaluation of cloud properties and processes. CNRM uses 3 databases for the 

CMCC CNRM COSMOS Hadley IPSL
Aerosols X X X

Carbon Cycle X X X X X
Chemistry X X X

Clouds X X X X
Ocean

Precipitation X X X X
Radiation X X X X

Surface Fluxes X X X

Table 1: The questionnaires that have been returned answered per ESM and per 
model component 
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evaluation: ERBE, ISCCP and NOAA. 
− Precipitation. 3 ESMs have answered and they use 5 databases for the evaluation 

of their precipitation schemes. CMAP is the most popular as it is used by both 
ESMs. 

− Radiation. Two ESMs have answered and they use 6 databases. ERBE is the most 
popular, used by both ESMs. 

− Surface Fluxes. 3 ESMs answered and they use 16 databases. The most popular 
are CMAP and ISCCP used by 2 ESMs. 

Problems and issues were reported by two ESMs. 
CNRM mentions the poor quality/reliability of the datasets which is crucial for the 
estimation of the uncertainties. For example the available datasets often lead to 
unbalanced global heat budget.  
Hadley ESM is concerned about the format the satellite data. Modern datasets tend to 
converge towards NetCDF, although the satellite community standard is HDF, which still 
poses some problems and requires extra work. Also, a large amount of data generated in 
past decades come in many different formats, which also requires extra pre-processing to 
convert it to a common format. 


