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Some background to the (sub -)seasonal product revision

Old EFAS sub-seasonal + seasonal

Å Average discharge, out to 6 (sub-seasonal) and 8 
(seasonal) weeks (from day1, so not calendar weeks)

Å Reanalysis climatology (fixed for seasons and lead 
times)

ÅΨaŀȄ ǎƛƎƴŀƭΩ ōŀǎƛƴ ǎǳƳƳŀǊȅ ƳŀǇ όŀǊŜŀ ŀǾŜǊŀƎŜύ

Å Hydrographs for the basins only (not for points)

Å Lowest/highest deciles, low/medium/high probs 
(maps)

Old/current GloFAS seasonal

Å Average discharge, out to 16 calendar 
weeks

Å Season- and range-dependent climatology

ÅΨaŀȄ ǎƛƎƴŀƭΩ ōŀǎƛƴ ŀƴŘ ǊƛǾŜǊ ƴŜǘǿƻǊƪ 
summary maps

Å Hydrographs + probability tables for points

Å Lowest/highest quintiles, 50-75%, 75-90% 
and 90<% probability categories

EFAS

Seasonal 
(8 weeks)

Sub-seasonal 
(6 weeks)

Seasonal 
(16 weeks)

Lots of differences/inconsistencies !

We needed a common methodology 
and new style !
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Main design elements

New generic design
Å Same methodology/scripts/style/etc. for both EFAS/GloFAS and both sub-seasonal/seasonal

Main features
Å Based on calendar weekly/monthly mean river discharge

Å Out to 6 weeks / 7 months Τ ǳǇŘŀǘŜŘ Řŀƛƭȅ κ ƳƻƴǘƘƭȅ

Å Reference: reforecast-based climatologies (20 years, 2004-2023 for all)

Å 7 anomaly categories (<10%,10-25%,25-40%, 40-60%, 60-75%,75-90% and90<%; same as in ESOTC)

Å 3 uncertainty sub-categories (low/medium/high)

Å Anomaly/uncertainty based on the rank of each ensemble member in the 100-bin percentile climatology

Web products
Å Outlook (these two behaving as one layer):

Å River network summary (coloured river pixels)

Å Point information (hydrograph and probability evolution tables), at fixed and basin-representative points

Å Outlook - Basins: basin summary (basins coloured by the area-average signal)

Å Signal shown separately for each lead time
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Anomaly computation methodology

Based on 20 years of data

Sub-seasonal: 660 values
(20 years * 3 dates * 11 members)

Climate distribution is divided 
into 100 equally likely bins by 
the 99 percentiles

Climate distribution

Seasonal: 500 values
(20 years * 25 members) 

River discharge
p1

bin-1 bin-2
p2 p10p25p40p50 p60 p75 p90 p95 p97

bin-98
p98

bin-99 (98<=. <99)
p99

bin-100
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River discharge
p1

bin-1 bin-2
p2 p10p25p40p50 p60 p75 p90 p95 p97

bin-98
p98

bin-99 (98<=. <99)
p99

bin-100
5

Anomaly computation methodology

Ensemble forecast (51 members)

r54 r60
r66 r70

Define an anomaly rank for each member 
by placing them in the right climate bin
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Anomaly computation methodology
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River discharge
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Seven pre-defined anomaly categories from 
Extreme low to Extreme high
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For many web products the middle 3 
ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ ƳŜǊƎŜŘ ƛƴǘƻ ΨbŜŀǊ ƴƻǊƳŀƭΩ
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Anomaly computation methodology
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0/51 
= 0%

0/51 
= 0%

0/51 
= 0%

2/51
= 3.9%

13/51
= 24.5%

17/51
= 33.3%

18/51
= 35.3%

Probability of the 7 anomaly categories (%)

Num 0 0 0 2 13 17 18

Probability of the 7 anomaly categories (%)

Num 0 0 0 2 13 17 18

Prob 0 0 0 3.9 27.5 33.3 35.3

Probability of the 7 anomaly categories (%)

Num 0 0 0 2 13 17 18

Prob 0 0 0 3.9 27.5 33.3 35.3

Clim-
prob

10 15 15 20 15 15 10

Compute probabilities for the anomaly categories
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Anomaly computation methodology
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Expected anomaly is defined by the mean of 
the ranks:   MEAN (ranks)

wŀƴƪǎ Ґ ώрпΣ слΣ ссΣ тлΣ ΧΣ фпΣ фрΣ фтϐ
Rank mean = 82.94

MEAN helps avoiding jumpiness

Expected category: High (75-90)

7, 9, 7, 7, 7, 7, 7 7, 7, 7, 7, 7, 9, 7
Low (10-25) High (75-90)

tƻǎǎƛōƭŜ ΨǾŜǊȅ ŎƭƻǎŜ ǇƛȄŜƭǎΩ ŜȄŀƳǇƭŜ
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Anomaly computation methodology
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Forecast uncertainty is defined by the spread of 
the ranks: STD (ranks)

LOW  / MEDIUM /   HIGH
STD:  <10  / 10<=   <20 /  20>=

STD of climatology, i.e. 1,2,..,100) = 28.86

Low uncertainty shown by more intense colours

wŀƴƪǎ Ґ ώрпΣ слΣ ссΣ тлΣ ΧΣ фпΣ фрΣ фтϐΤ {¢5 Ґ фΦфп

Uncertainty category: LOW
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Anomaly computation methodology
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https://confluence.ecmwf.int/display/CEMS/CEMS-flood+sub-
seasonal+and+seasonal+forecast+anomaly+and+uncertainty+
computation+methodology

For detailed documentation of the 
methodology please go to:

https://confluence.ecmwf.int/display/CEMS/CEMS-flood+sub-seasonal+and+seasonal+forecast+anomaly+and+uncertainty+computation+methodology
https://confluence.ecmwf.int/display/CEMS/CEMS-flood+sub-seasonal+and+seasonal+forecast+anomaly+and+uncertainty+computation+methodology
https://confluence.ecmwf.int/display/CEMS/CEMS-flood+sub-seasonal+and+seasonal+forecast+anomaly+and+uncertainty+computation+methodology
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New (sub -)seasonal basins

Å New, smaller basins to provide more details

Å Same basins used for EFAS Old basins
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New (sub -)seasonal basins -representative points

ÅOne representative reporting point per basin - to provide 
forecast details in all areas of the world

Å Shown as extra on top of the fixed points (in 30-day forecasts)



#EUSpace 13

New (sub -)seasonal basins and representative points

At river outlet

Or largest upstream area point (if 
coastal area)

Catchment boundaries are 
respected

Larger catchments are split
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Web product layers

ÅΨhǳǘƭƻƻƪΩ ƭŀȅŜǊΥ CƻǊŜŎŀǎǘ ǎƛƎƴŀƭ ƻƴ ǊƛǾŜǊ ǇƛȄŜƭǎ Ҍ ǊŜǇƻǊǘƛƴƎ Ǉƻƛƴǘǎ όǇƻǇǳǇ ǿƛƴŘƻǿ ǿƛǘƘ ƘȅŘǊƻƎǊŀǇƘ ŀƴŘ ǇǊƻōŀōƛƭƛǘȅ ŜǾƻƭǳǘƛƻƴύ

ÅΨhǳǘƭƻƻƪ - .ŀǎƛƴǎΩ ƭŀȅŜǊΥ CƻǊŜŎŀǎǘ ǎƛƎƴŀƭ ŀƎƎǊŜƎŀǘŜŘ ƻǾŜǊ ōŀǎƛƴǎ

Å Same 5*3 categories/colours used on both layers

Å They are scrollable, so separate maps for all lead times  

(Sub)-{Ŝŀǎƻƴŀƭ ΨhǳǘƭƻƻƪΩ (Sub)-{Ŝŀǎƻƴŀƭ Ψhǳǘƭƻƻƪ ς .ŀǎƛƴǎΩ

14

Å Control panel

Å To navigate through 
lead times
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Outlook map with reporting points

Å Fixed points to show forecast 
details (the same as in the 30-
day forecasts)

Basin-representative 
points

Regular fixed 
points

Å Usual fixed reporting points 
(grey rectangles)

Å New basin-representative 
points for the revised basins 
(black circles)
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Outlook map with reporting points

Extreme low anomaly
Medium uncertainty

Extreme low anomaly
Low uncertainty

Extreme low anomaly
High uncertainty

Near normal anomaly
Medium uncertainty

Near normal anomaly
High uncertainty

Near normal anomaly
Low uncertainty

High anomaly
Low uncertainty

Extreme high anomaly
Low uncertainty

Å Combined anomaly/confidence

Å 5*3 categories/colours (5 
anomaly and 3 uncertainty 
categories combined)

Å Pixels coloured above 1000 km2

Å¢ƘŜǊŜ ƛǎ ƴƻ ǎǳŎƘ ǘƘƛƴƎ ŀǎ Ψƴƻ 
ǎƛƎƴŀƭΩΗ
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Reporting point products

Usual point 
metadata info

River discharge 
evolution hydrograph

Probability evolution 
table
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Reporting point products

Monitoring truth (ERA5-based) 
for past weeks/months

Forecast distribution for week 1-6 
or month 1-7 (box-and-whiskers)

Monitoring truth (black 
dots) added retrospectively

So, users can go back and 
check later how the 
forecast verified



#EUSpace 19

Reporting point products

Climtologies for each lead time 
specifically (from REFCs)

Climtologies as lead time 1 
for each week/month 
(from REFCs)

90%

75%

Climate categories 
(coloured background)

Median (50%)
25%

10%
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Outlook ð Basins example

Month-1Month-2Month-3Month-4Month-5Month-6Month-7

Å Forecast signal 
ŎƻƴǾŜǊƎŜǎ ǘƻ ΨǳƴŎŜǊǘŀƛƴ 
ƴŜŀǊ ƴƻǊƳŀƭΩ

Å Very dry areas also 
tend to appear as 
ΨǳƴŎŜǊǘŀƛƴ ƴŜŀǊ ƴƻǊƳŀƭΩ


