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Introduction 
An HM experiment  
is implemented as  
a workflow of 
heterogeneous HM 
models that have  
to be installed, 
configured and 
executed somewhere.  



Introduction 
•  Our analysis identified the need for improvement in 

executing an HM experiment at the following levels: 
•  Model Interfaces 

•  User Interfaces 

•  Computing Infrastructures 
•  Models have different  

computational requirements 
•  Probabilistic forecasts  

(ensemble) 

Vertical Integration 
for a seamless environment 



User Interfaces Before DRIHM: User Interfaces 
•  HM models are usually configured independently  

and in different ways 
•  General-purpose workflow management systems provide 

a minimal support in the definition of experiments 



Computing Infrastructures BEFORE DRIHM: DCI 
•  PRACE + EGI represent the best possible working environment for all 

European scientists, but they are two independent entities with different 
access schema 

•  Cloud Computing 
•  Dedicated, proprietary resources 

A seamless, GUI-based  execution environment  
on this complex DCI is one DRIHM goal 



A community-specific set of tools, applications, and data 
collections that are integrated together via a Web portal 
or a desktop application, providing access to resources 
and services from …. 

Researchers can focus on their scientific goals and less 
on assembling the cyberinfrastructure they require. 

Gateways can also foster collaborations and the 
exchange of ideas among researchers. 

 

The Science Gateway  The DRIHM portal: 
a Science Gateway for HMR 



With the DRIHM portal 
DRIHM portal represents the DRIHM HM Science 
Gateway and it is more than a simple Web interface: 
•  experiment definition is easier (i.e. domain selection)  
•  less prone to errors  
•  users may benefit from expert know-how  

(i.e. select microphysics combinations)  
•  for complex, desktop-only GUIs, user can upload 

experiment configured off-line  
•  hides low-level DDCI complexities 
•  manages job submission, result retrieval / 

visualization, and a repository of the submitted 
experiments 
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The Portal Architecture 

•  Model builders are able to create model instances  
•  Model users are able to run their experiments:  

•  Select model(s) with workflow portlet  
•  Configure parameters for each model 

•  with model portlets 
•  uploading pre-configured experiments  

•  Execute on DRIHM resources 
•  Monitor the execution  
•  Retrieve / visualize experiment results and configurations 



Workflow Configuration 



Workflow Configuration 
Simulated time-range is common to all models  
in an experiment 



Model Configuration 
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Model Configuration 



Workflow Configuration 
Summary of the workflow appears before 
submission 

–  Model configuration files can be edited 



Hydrological Model Builder 



•  List all configured 
experiments 

•  User can view, 
download, edit 
and upload  
namelists 

Workflow Repository 



•  List of all submitted user experiments 
–  Workflow composition 
–  Experiment date 
–  Jobs status 

Workflow Visualizer 



•  Status of each job composing a chain 
•  When job is completed (or failed) 

–  Possibility to download job output or error messages 
–  Possibility to visualize the results 

Workflow Visualizer 



Remote Visualization 



Rain source Description Ensemble 
members Resolution (km) DRiFt and 

HBV runs RIBS runs 

Observations Raingauge 
measurements 1 1 31 

WRF-NMM IC & BC: IFS 1 1.3 1 31 

WRF-ARW IC & BC: IFS 1 1.0 1 31 

Arome 
IC AEARO;  
BC: PEARP 8 2.5 8 248 

Meso-NH IC & BC: Arpege 10 0.5 10 310 

Meso-NH IC & BC: IFS 10 0.5 10 310 

RainFARM Downscaling of WRF-
ARW 20 0.7 20 620 

Total 51 51 1581 

From baseline to advanced 
HM experiment suites 

About 1700 jobs executed  
by defyining only a few experiments! 



Conclusions 



Conclusion 
The DRIHM portal is a good example of flexible, 
extensible and interoperable framework for HM research 
•  Flexible: users are free to define their experiments 
•  Extensible: its modular GUI allows to add new models 

by adding dedicated portlet(s) 
•  Interoperable: the DRIHM2US experience;  

the portal can be used in operational settings based on 
heterogeneous public/private Clouds 

DRIHM Model MAP 


