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#EUSpace GloFAS website - layers
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Initial condition anomaly layers
• Reference is the ERA5 reanalysis-

based climate mean (1979-2022)
• Values are expressed as anomaly 

(difference to the climate mean) 
divided by the standard deviation 
(1979-2022)

Initial condition layers
• 3-day precipitation (+ anomaly)
• 3-day snowmelt (+anomaly)
• Daily mean snow cover (+anomaly)
• Soil moisture (+anomaly)
• 2m daily mean temperature 

(+anomaly)

Initial condition layers

https://confluence.ecmwf.int/display/CEMS/GloFAS+products

Noticeably less 
precipitation than 
normal

More precipitation 
than normal

Lot more 
precipitation 
than normal

Snowmelt (green)

https://confluence.ecmwf.int/display/CEMS/GloFAS+products
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https://confluence.ecmwf.int/display/CEMS/GloFAS+products

Meteorological layers

Meteorological forecast maps
• 10-day total precipitation forecast

• ENS-mean

• Probabilities for 50 / 150 / 300 mm

• Daily precipitation maps (animation) of next 
10 days with ensemble mean forecast to 
follow meteorological system evolution
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#EUSpace Hydrological forecast layers

https://confluence.ecmwf.int/display/CEMS/GloFAS+products

5- and 20-year flood probabilities (medium-range)
• Probability maps to exceed the 5-year and 20-year thresholds at any time in 

the 15-day forecast horizon

5-year (red) 20-year (purple)

https://confluence.ecmwf.int/display/CEMS/GloFAS+products


#EUSpace Hydrological forecast layers

https://confluence.ecmwf.int/display/CEMS/GloFAS+products

AIFS Singe flood signal (medium-range)
• Map showing river pixels, where the river discharge exceeds the 2- (yellow), 

5- (red) or 20-year (purple) thresholds in the 15-day forecast horizon

https://confluence.ecmwf.int/display/CEMS/GloFAS+products


#EUSpace Hydrological forecast layers

https://confluence.ecmwf.int/d
isplay/CEMS/GloFAS+products

Flood summary (medium-range)
• Combination of 2-, 5- and 20-year flood probabilities (as 

maximum river discharge signal in the period)

• 3*3 coloured-coded categories
• 3+1 lead time periods

Days 1-15 Days 1-3

Days 4-10

Days 11-15

https://confluence.ecmwf.int/display/CEMS/GloFAS+products
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#EUSpace Hydrological forecast layers

https://confluence.ecmwf.int/display/CEMS/GloFAS+products

Reporting points (medium-range)
• Fixed and dynamic (only when floods are predicted) 

reporting point locations (clickable -> popup window)

• Colour and shape of markers indicate flood severity, timing 
and probability

https://confluence.ecmwf.int/display/CEMS/GloFAS+products


#EUSpace Hydrological forecast layers

https://confluence.ecmwf.int/display/CEMS/GloFAS+products

Reporting point products (medium-
range)
• River discharge, precipitation, snowmelt 

and temperature graphs (15-day forecast 
with last 5 days) 

• Probabilities for different flood severities 
(last few runs) 

https://confluence.ecmwf.int/display/CEMS/GloFAS+products


#EUSpace Hydrological forecast layers

https://confluence.ecmwf.int/display/CEMS/GloFAS+products

Sub-seasonal outlook
• Weekly mean anomalies out to 6 weeks (at river pixels and aggregated basins), with 5 

(+2) anomaly and 3 uncertainty categories

• Hydrographs and forecast consistency tables at fixed reporting points with simulated truth 
added retrospectively

• Individual maps for each lead time

https://confluence.ecmwf.int/display/CEMS/GloFAS+products


#EUSpace Hydrological forecast layers
Seasonal outlook
• Monthly mean anomalies out to 7 months (at river pixels and aggregated basins), with 5 

(+2) anomaly and 3 uncertainty categories

• Hydrographs and forecast consistency tables at fixed reporting points with simulated truth 
added retrospectively

• Individual maps for each lead time

https://confluence.ecmwf.int/display/
CEMS/GloFAS+products
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#EUSpace Flood risk layers

Rapid impact assessment
• Links river discharge signal to inundation estimates
• Extracts flood inundation footprint from a library of maps
• Calculates the population, land surface types and critical infrastructure exposed within 

the flood footprint
• Summarises impact to administration regions

100-year flood 
static map

The ‘rapid impact assessment’ 
summarises the exposure and flood 
event information over the next 15 

days per administration region

The ‘rapid flood 
mapping’ layer shows the 

estimated flood extent
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HYDRO skill

https://confluence.ecmwf.int/display/CEMS/GloFAS+products

Evaluation layers
• Forecast skill layers with fixed reporting points

• Hydrological model performance
• Forecast skill (medium-range)
• Seasonal forecast skill

• Hydro skill vs observations, forecast skill vs reanalysis 
simulation

After clicking on the 
points

Evaluation layers

After clicking 
on the points

https://confluence.ecmwf.int/display/CEMS/GloFAS+products
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#EUSpace Static layers

Static maps
• Hydrological model network (reservoirs, lakes, reservoir influence, river network with 

upstream area, …)

• Geographical features (major rivers, administrative regions; country borders)

• 100-year flood maps

https://confluence.ecmwf.int/di
splay/CEMS/GloFAS+products
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#EUSpace Global Flood Monitoring (GFM) products

Static maps
• Observed flood extent based on Sentine-1 satellites

• With various related layers

GFM products
GloFAS flood inundation estimate



#EUSpace GloFAS data services

Web Mapping Service WMS-TCEMS Early Warning Data Store (EWDS)

Data sets in EWDS
• GloFAS forecasts
• GloFAS re-forecasts
• GloFAS reanalysis
• GloFAS seasonal forecasts
• GloFAS seasonal re-forecasts
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How to improve the 
usability of provided 
flood forecast 
information?

Let us talk!

© European Union 2023

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or 
reproduction of elements that are not owned by the EU, permission may need to be sought directly from the respective 
right holders.
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Possible questions

19

Granularity of the provided information:

1. Are maps sufficient or users need hydrographs (detailed, time-series info) at reporting 
points? Should we try to simplify the provided information? More reporting point vs less 
or no reporting point at all.

2. How important it is to be able to ‘click on’ any river pixel? Is the number of reporting 
points in GloFAS too low, too high, optimal? 

3. Is having reporting points a good way to summrise flood information on a map? Maybe 
other ways would be better. Maybe we should highlight regions (similar to the sub-
seasonal/seasonal coloured basins)? Or maybe reporting points and basins together?

4. Is the number of provided web layers in GloFAS too high? Can the number of layers be a 
problem? Too many too few? What is ideal?

5. How important it is to show lead-time-specific maps, with animation as option? 
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Possible questions

20

Clarity of the provided information:

1. Are the GloFAS layers easy to understand, are they intuitive enough?

2. Is the level of information provided in the legends sufficient? Should we have very short 
legend explanation with a link to the GloFAS wiki, or we should allow longer 
explanations, even if that blows up the space in the layer selection window?

3. How adequate is the choice of colours and colour palettes in GloFAS? How could we 
improve it? Would mixing different colours in one layer be preferred over a shade of the 
same colour, which makes the ‘reading off values from the map’ very difficult? Should 
colour palettes be colour friendlier? And how that relate to the previous point on number 
of distinct colours?

4. For example, is the new sub-seasonal/seasonal product with the 5*3 colours (i.e. 
categories) readable and is it easy enough to interpret? Complexity (many colours) vs 
information content (more categories mean more detailed forecast representation on the 
in products)?
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Possible questions

21

How to provide information on uncertainty:

1. How important is to provide forecast uncertainty representation on products?

2. Is there any preferred way/method to show uncertainty?

3. Is it important to indicate uncertainty on map products (i.e. coloured river pixels), even if 
that comes with making it more complex (i.e. more colours, etc.)?

4. Or is it enough to show it in hydrographs, time series diagrams and tables for reporting 
points?

5. Would it be important to not show / mask / indicate, if there is too much uncertainty in the 
flood forecasts? A bit like in the new sub-seasonal/seasonal products where the high 
uncertainty is indicated?

6. Who should define, whether uncertainty is too high? Is it up to us experts, or the users 
should define this?
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Possible questions

22

Communication of forecast information:

1. We currently provide maps and popup window products. Is this approach enough?

2. Would a notification system be crucial to have? How much is it needed? An automatic 
system, that sends out some text message about the upcoming flood? Email/mobile 
message?

3. Would an automated message be enough, or human-interpretation with a kind of short 
bulletin with extra info on weather/initial conditions, etc. would be crucial?

4. Does it matter if the forecast is too uncertain or the skill is too low (i.e. should such 
notification be sent out), as is the case in some areas of the world currently?

5. Can we send the notifications to anybody, or it must be restricted to eligible people. How 
could this be organised? Who should decide about who is eligible.
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Possible questions

23

Forecast skill:

1. Would it be important to indicate forecast skill on products? I.e. masking or greying 
areas, where the skill of the provided information is low? Who and how should define the 
threshold for low?

2. How to calculate the skill matric? We use CRPS currently for forecast skill and KGE for 
reanalysis (hydro) performance. Is it sufficient? What other metrics would be good to 
include or change to?

3. How important would be to show skill information related to flood, e.g. flood event-
specific verification, info on flood season, systematic timing bias, etc.

4. Does the skill need to be against gauge observations? Currently we show forecast skill 
verified against simulated reanalysis. What to do for areas, basins which do not have 
observations?

5. Is it important to provide skill information for seasons, or annual info is enough?
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Possible questions (few suggestions from Albert)

24

1. Albert’s: How to inform users on the uncertainty of the flood predictions. Understanding that 
predictions become more uncertain if they are far out. When is the flood likely to begin, peak, 
and recede; and what is the uncertainty with timing as well as with the magnitude of a flood?

2. Albert’s Flood depth forecast is important but also challenging, especially at a local level. 
How best to approach flood depth estimates for managers?

3. Albert’s How should forecast data be translated by managers to inform the community and 
how can forecasting systems better help bring that message to the people.


