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Executive summary 

One of the objectives of the FANFAR project is to set up, adapt, integrate and operate the 
operational hydrological forecasting and alert (OHFA)  system  on  the  Hydrology-TEP  (Hydrology 
Thematic Exploitation Platform) operational  production  cloud  platform  based  on  prioritized  user  
needs. To ensure the reliability of the system, it is necessary to test all the features and to propose 
solutions for its improvement.  
This deliverable reports testing results of the Hydrology-TEP platform and the FANFAR forecast 
visualization portal. Additionally, it provides feedback to the FANFAR consortium and includes 
suggestions for improvement. 
The following sections compose the deliverable: 
ǒ A technical verification of the Hydrology-TEP; 
ǒ A technical verification of the FANFAR forecast visualization portal; 
ǒ Some suggestions for the improvement of the forecasting and early warning systems. 

 
This deliverable reports the verification results of the current system. Similar verifications will be 
carried out at later stages as the system evolves.  

1. Introduction 

The FANFAR project aims are to produce forecasts and early warnings on floods, to provide useful 
information for the management of water resources and to support the design of hydraulic 
infrastructures. For this purpose, FANFAR is focused on providing an Operational Hydrological 
Forecasting and Alert (OHFA) system tailored for the West African region. Among the components of 
the system, there are the Hydrology-TEP platform and an interactive web portal to visualize the 
forecasts. This report provides an overview of the assessment of the functionalities of the forecast 
production system and the visualization portal of the outputs. It should be noted that all components 
are under development and updated regularly. 

2. Technical verification of the Hydrology-TEP 

The Hydrology-TEP is an initiative by the European Space Agency to facilitate the use of satellite 
earth observation (EO) data in hydrology and water resources management (https://hydrology-
tep.eu/). EO satellites are capable of providing a diverse set of data relevant for freshwater 
applications, for example monitoring and mapping of floods, water bodies, water level, and water 
quality. FANFAR is using the Hydrology-TEP as a component of its operational production system. 

2.1 Accessibility of the Hydrology-TEP 

Like most scientific platforms, access to the Hydrology-TEP requires that the user is registered. To 
register, basic information and a password must be provided. The organization of the platform by 
thematic groups (Water Levels, Hydrological modelling, Water quality, etc.) and by communities 
(West Africa, River Niger, etc.) allows an easy access to the proposed services. 
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Figure 1 The FANFAR community page on the Hydrology-TEP platform (https://hydrology-tep.eu) 

 

2.2 Verification of the platform functionalities 

The platform has many functionalities. The verification presented below has been limited to the 
Hydrology-TEP Processing Services related to the use of the hydrological model HYPE. The tests 
include the execution of the different tasks (forecast, historical simulation, return period analysis) 
and visualization of the outputs. 
 
2.2.1. Niger-HYPE historical simulation 
This service is very important as it provides simulated historical data necessary to carry out a 
retrospective analysis on the past conditions of the water resources availability.  
 
ǒ Verification 1 

o Aim: The first verification was to test if the processing service produce expected results 
with default parameterization. 

o Method: In this test we simply navigated to the processing service, did not modify any 
paramŜǘŜǊǎΣ ŎƭƛŎƪŜŘ ά/ŀƭŎǳƭŀǘŜ /ƻǎǘέΣ ŎƭƛŎƪŜŘ άwǳƴ WƻōέΦ ¢ƘŜƴ ǿŜ ǿŀƛǘŜŘ ǳƴǘƛƭ ǘƘŜ Ƨƻō ƘŀŘ 
finished and verified if the results were as expected. We verified with the documentation 
of processing service, that provides a list of the files that should be produced: 
http://hydrology-tep.github.io/documentation/apps/hm.html#results-from-the-niger-
hype-historical-simulation-service  

http://hydrology-tep.github.io/documentation/apps/hm.html#results-from-the-niger-hype-historical-simulation-service
http://hydrology-tep.github.io/documentation/apps/hm.html#results-from-the-niger-hype-historical-simulation-service
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o Results: The service runs successfully (figure 2). The service produced also the expected 
files. 
 

 
Figure 2 Screenshot indicating that the Niger-HYPE historical simulation service ran successfully 

Below (figure 3) is the screenshot of the list of files produced by the service as defined in the 
documentation. 

 

Figure 3Screenshot of the Niger-HYPE historical simulation produced files 

We tested the "Time series Viewer" module that also works (figure 4). 
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Figure 4 Time series plot from Time series Viewer module 

 
ǒ Verification 2 

o Aim: Test of simulation period limits. 
o Method: As verification 1, except we defined the simulation start as 1950-01-01 and 

simulation end as 2018-12-31. 
o Results: Failed. The following error message is obtained (figure 5). 
o Recommendation: There is no information that specifies the limit of the period 

(minimum and maximum dates) to be considered for the simulation, which may lead to 
crashes. Hence we recommend adding an indication that specifies the maximum limits of 
the simulation period. 

 

 
Figure 5 Error message when filling dates out of range 
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ǒ Verification 3 
o Aim: assess clarity of the Processing Service interface and the parameter descriptions. 
o Method: Visual inspection of the processing service interface and parameter descriptions 

through the lens of a service user (rather than a service developer).  
o Results:  

ǐ The clarity of the user interface needs to be improved. Today it is not sufficiently 
clear what the different parameters do and what impact they have. We suggest 
to provide a clearer link between the processing service and its documentation. 
This should both be (1) a link the Processing Service introduction to an the 
documentation overview (http://hydrology-
tep.github.io/documentation/apps/hm.html#run-the-niger-hype-historical-
simulation-processing-service), and (2) a button beside each parameter, with a 
direct link to a more lengthy description of each parameter (e.g. as an info 
button to the right of the parameter). 

ǐ There are two boxes to enter output sub-basins. The first one is an option to 
select from existing gauging stations, while the second is an option to select any 
sub-basin. This is not intuitive. To distinguish existing stations and other sub-
basins, we suggest modifying the tooltip text as in Figure 6.  

 

 
Figure 6 Suggested changes on field names 

 
ǒ Verification 4 

o Aim: Check clarity of format specifications 
o Method: Control if the description of the parameter, processing service or its 

documentation provides sufficient information to understand the formats required for 
input data. 

o Results 
ǐ ¢ƻ ŀǎǎƛƳƛƭŀǘŜ ά[ŀƪŜ ²ŀǘŜǊ [ŜǾŜƭέ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ǳǎŜ ǘƘŜ ŦƛŜƭŘ ά·ƻōǎ ŦƛƭŜ ǿƛǘƘ 9h 

and/or In-ǎƛǘǳ ŘŀǘŀέΦ ¢ƘŜ format is ǎǇŜŎƛŦƛŜŘ ŀǎ ά·ƻōǎΦǘȄǘέ ǿƘƛŎƘ ƛǎ ŀ I¸t9-
specific format. The format is described in the tooltip (Figure 7) and documented 
through a link to the HYPE wiki in the description of the Processing Service. This 
may or may not be sufficient. It can be improved as described in Verification 3. 

ǐ No option is available to assimilate river discharge. In the future West African 
users may prioritize to include the possibility to compare simulated and observed 
river discharge. This would require an entry for a QObs.txt file and an associated 
tooltip to its format description.  

 

 
 

Figure 7 Current field tooltip for in situ data upload 

(existing stations) 

(any list of SUBID) 

http://hydrology-tep.github.io/documentation/apps/hm.html#run-the-niger-hype-historical-simulation-processing-service
http://hydrology-tep.github.io/documentation/apps/hm.html#run-the-niger-hype-historical-simulation-processing-service
http://hydrology-tep.github.io/documentation/apps/hm.html#run-the-niger-hype-historical-simulation-processing-service
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2.2.2. Return period analysis 

As the previous service, the return period analysis service meets our needs. This service allows users 

to estimate return period levels analysing timeoutput data from HYPE model simulations. The output 

of the service can be used to define warning levels in the Niger-HYPE forecast service. 

Verification 1: 

o Aim: The first verification was to test if the processing service produce expected results 
with default parameterization. 

o Method: In this test we simply navigated to the processing service, did not modify any 
ǇŀǊŀƳŜǘŜǊǎΣ ŎƭƛŎƪŜŘ ά/ŀƭŎǳƭŀǘŜ /ƻǎǘέΣ ŎƭƛŎƪŜŘ άwǳƴ WƻōέΦ ¢ƘŜƴ ǿŜ ǿŀƛǘŜŘ ǳƴǘƛƭ ǘƘŜ Ƨƻō ƘŀŘ 
finished and verified if the results were as expected. We verified with the documentation 
of processing service, that provides a list of the files that should be produced: 
http://hydrology-tep.github.io/documentation/apps/hm.html#run-the-return-period-
magnitude-analysis-processing-service  

o Results: The service runs successfully (figure 8). The service produced also the expected 
files. 
 

 
Figure 8 Screenshot indicating that the service ran successfully 

 

Below (figure 9) is the screenshot of files produced by the service as defined in the documentation. 

Figure 9 Screenshot of produced files 
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2.2.3. Niger-HYPE forecast 
 

Verification 1 

ǒ Aim: Test if the Niger-HYPE processing service (hypeapps-forecast) produce expected results 
with default parameterisation, when using it interactively as a forecasting-on-demand 
service. 

ǒ Method: In this test we simply navigated to the processing service, did not modify any 
parameterǎΣ ŎƭƛŎƪŜŘ ά/ŀƭŎǳƭŀǘŜ /ƻǎǘέΣ ŎƭƛŎƪŜŘ άwǳƴ WƻōέΦ ¢ƘŜƴ ǿŜ ǿŀƛǘŜŘ ǳƴǘƛƭ ǘƘŜ Ƨƻō ƘŀŘ 
finished and verified if the results were as expected. We verified with the documentation of 
processing service, that provides a list of the files that should be produced: http://hydrology-
tep.github.io/documentation/apps/hm.html#results-from-the-niger-hype-forecast-
processing-service  

ǒ Results: The service runs successfully (figure 10). The service produced also the expected 
files. 
 

 
Figure 10 Screenshot indicating that the service ran successfully 

 
This service allows producing a hydrological hindcast and forecast graph (figure 11) and a series of 
files (figure 12). 

 
Figure 11 Graph obtained from the forecast service 

http://hydrology-tep.github.io/documentation/apps/hm.html#results-from-the-niger-hype-forecast-processing-service
http://hydrology-tep.github.io/documentation/apps/hm.html#results-from-the-niger-hype-forecast-processing-service
http://hydrology-tep.github.io/documentation/apps/hm.html#results-from-the-niger-hype-forecast-processing-service
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Figure 12 Screenshot of produced files 

 

Verification 2 

ǒ Aim: Test if the automated execution of the processing service produce expected results for 
a number of forecasting issue dates. 

 Method: We navigated to the FANFAR monitoring app providing the results of the automatic 

execution of the processing service (https://hydrology-tep.eu/geobrowser/?id=fanfar-

monitoringύΦ ²Ŝ ŎƭƛŎƪŜŘ ƻƴ ǘƘŜ ōǳǘǘƻƴΥ ά!ǳǘƻƳŀǘƛŎ tǊƻŘǳŎǘƛƻƴέ Ҧ άCƻǊŜŎŀǎǘǎέ Ҧ άƴƛƎŜǊ-

ƘȅǇŜҌDC5мΦоҌ9/ht9wέ ǘƻ ǎƘƻǿ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŀǳǘƻƳŀǘŜŘ ŜȄŜŎǳǘƛƻƴ ƻŦ ǘƘŜ bƛƎŜǊ-HYPE 

forecasting service (hypeapps-forecast). We first checked the geobrowser (to see if it 

ŘƛǎǇƭŀȅŜŘ ŀ ƳŀǇ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ŦƻǊŜŎŀǎǘύΦ ²Ŝ ǘƘŜƴ ŎƘŜŎƪŜŘ ǘƘŜ ά/ǳǊǊŜƴǘ {ŜŀǊŎƘ ǊŜǎǳƭǘǎέ ŦƻǊ 

issue dates 2019-03-01, 2019-02-27, 2019-02-26 (figure 13). We viewed the resulting output 

files for each date, and compared it with the output files obtained when running the service 

interactively/forecast-on-demand (Verification 1)(figure 14). 

 Results: 

 ֙ We have tested this service and it works. However, this service produces hindcasts 

instead of forecasts. For example, as of March 1, 2019, the service only provided flow 

simulations from February 19, 2019 to March 1, 2019. 

 ֙ LǎǎǳŜ ŘŀǘŜ ƛƴ ǘƘŜ ά/ǳǊǊŜƴǘ ǎŜŀǊŎƘ ǊŜǎǳƭǘǎέ ŘƻŜǎ ƴƻǘ ƳŀǘŎƘ ǿƛǘƘ ǘƘŜ ƻƴŜ ƛƴ ǘƘŜ 

visualized map. The reason is likely a mismatch in the scheduling of the retrieval of 

input data to the forecasting service and the execution of the forecasting service. 

This should be addressed and implemented more robustly in future version of the 

system. 

 

https://hydrology-tep.eu/geobrowser/?id=fanfar-monitoring
https://hydrology-tep.eu/geobrowser/?id=fanfar-monitoring
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Figure 13 Screenshot of the FANFAR monitoring tool and the automated execution of the Niger-HYPE forecasting service 

(hypeapps-forecast) with default parameters. 

 

 
Figure 14 Screenshot of automated execution of the forecast processing service produced files 


















