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Feedback on layers via Padlet: http://tiny.cc/efas_padlet_1
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Feedback on layers via Padlet: http://tiny.cc/efas_padlet_2
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Part 1: Hydrological model performance
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Method overview
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• Evaluation for 1137 observation stations from 1990 
to 2017 with at least 4 years of data

• Metric: Modified Kling-Gupta Efficiency (KGE’), 
decomposed into:
– Pearson correlation
– Bias ratio
– Variability ratio

• Evaluated at 6-hourly time steps, but model series 
averaged to daily for stations with only daily data

KGE 'speedometer' plots
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Model performance metric
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KGE’= 𝟏 − (𝒓 − 𝟏)𝟐+(𝜷 − 𝟏)𝟐+(𝜸 − 𝟏)𝟐

𝒓 = 𝒄𝒐𝒗𝒔𝒐
𝝈𝒔&𝝈𝒐

, 𝜷 = 𝝁𝒔
𝝁𝒐
, 𝜸 = ⁄𝝈𝒔 𝝁𝒔

⁄𝝈𝒐 𝝁𝒐

Where, 𝝁 = mean & 𝝈 = standard deviation

KGE’ Range: -∞ 𝐭𝐨 1 (perfect)

modified Kling-Gupta Efficiency metric (KGE’)
(Gupta et al., 2009; Kling et al., 2012)
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Model performance – Points
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Model performance – Catchments
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Station-based KGE ‘speedometer’ plots
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Station-based monthly discharge climatology plot
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Station-based discharge time-series
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Feedback on Hydrological model performance products (1a, 1b, 1c)
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Feedback on Hydrological model performance products (1a, 1b, 1c)

15
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Part 2: Forecast skill
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Forecast skill and benchmark forecast

Forecast skill refers to the relative accuracy of a set of forecasts, with respect to 
some set of standard benchmark forecasts (Wilks, 2011)

Common benchmark forecasts in hydrological forecasting (Pappenberger et al., 
2015):
- Persistence (Last observed discharge persisted for each lead time):

- Most common in short to medium-range forecasting

- Climatology (Seasonal average of observed based on historic data)
- Most common in extended- and seasonal-range forecasting
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Method overview
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• Generation of long-term large-sample reforecasts

– ECMWF-ENS for reference year 2019
– 2 per week; 11 ensemble members
– 20-years (1999-2018), 6-hourly

• Benchmark forecast = 6 hr river discharge persistence 
from previous time step

• Evaluated against proxy observations (EFAS 4 forced 
simulation (sfo)) at n=2651 fixed reporting points
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Ensemble forecast skill metric: CRPS & corresponding skill score
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𝐂𝐑𝐏𝐒𝐒 = 𝟏 − 𝐂𝐑𝐏𝐒𝐟𝐜
𝐂𝐑𝐏𝐒𝐛𝐞𝐧𝐜𝐡

No Skill=0; Perfect skill=1

Continuous Ranked Probability Score (CRPS)Ensemble forecast
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Medium-range forecast skill (Headline score)
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c

Headline medium-range forecast skill score
Max lead time (in days), up to 10-days ahead, in 
which the Continuous Ranked Probability Skill 

Score (CRPSS) is greater than a value of 0.5, when 
compared to a simple persistence benchmark 

forecast
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Station-based medium-range forecast skill (CRPSS) 
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Station-based medium-range forecast skill (Individual CRPS) 
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Feedback on Forecast skill products (2a & 2b)
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Feedback on Forecast skill products (2a & 2b)
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EFAS-wiki: http://tiny.cc/efas_wiki

• Go-to for extended documentation
• Methods, products, operational system
• Information on version upgrades, evaluation etc…
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http://tiny.cc/efas_wiki
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Next steps

• Operational monitoring of forecast skill

• Scalability of evaluation products for EFAS version 5

• Padlet open for feedback for one week (3 November)

• Your input will form next iterations of Evaluation tab!
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FORECASTS

EFAS website: 
https://www.efas.eu/

CEMS-Flood documentation 
wiki: 

https://confluence.ecmwf.int/
display/COPSRV/CEMS-Floods

CEMS-Flood Data via CDS: 
https://cds.climate.copernicus.

eu/#!/home

Thank you!
shaun.harrigan@ecmwf.int

https://www.efas.eu/
https://confluence.ecmwf.int/display/COPSRV/CEMS-Floods
https://cds.climate.copernicus.eu/
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