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Method overview

KGE decomposition - calibration period

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

. 2 ?‘l o
Evaluated at 6-hourly time steps, but model series “ Comlaton i

averaged to daily for stations with only daily data
KGE 'speedometer’ plots
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@ Model performance metric
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modified Kling-Gupta Efficiency metric (KGE’)
(Gupta et al., 2009; Kling et al., 2012)

Bias ratio
(e.g. positive bias) \\/N/\/\/\/\/\N
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Where, 4 = mean & o = standard deviation

KGE’ Range: -co to 1 (perfect)

Correlation
(timing, e.g. peaks too late)

Variability ratio
(e.g. variability too low)
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~ Modified Kling-Gupta Efficiency
~ (KGE) for calibration stations. The
KGE ranges from —Inf to 1, with a
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historical data and calibration
periods. Detailed results are shown
when clicking on individual stations.
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Description ‘
~ Modified Kling-Gupta Efficiency (KGE) for
calibration stations. The KGE ranges from
—Inf to 1, with a perfect value of 1. KGE i
. refers to historical data and calibration !
. periods. Detailed results are shown when
clicking on corresponding stations in the
~ 'Model Performance - Points' layer. Also [
shown are catchments where the KGE
falls below 0.2, but correlation is above
1. 0.6. These are catchments with large bias,
~ but still have useful information about flood
- timing.
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Description
Modified Kling-Gupta Efficiency
(KGE) for calibration stations. The
KGE ranges from ~Inf to 1, with a
perfect value of 1. KGE refers to
historical data and calibration

| periods. Detailed results are shown

Suy

7

N

Model performance score. Diagram showing the hydrological modelling performance
score KGE’ and its three components

' when clicking on individual stations.
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KGE’ score over
the
observational
record length

Ideal value for
KGE’ and its
components is 1

Correlation value
informing on
timing errors
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Bias ratio informing

on water balance
errors

Variability ratio
informing on
variability errors
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boxplots
°
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[ Hydrological year shown as 14-month starting in September
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Station-based discharge time-series
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Simulated and modelled hydrograph. Time series plot showing the observed and

simulated discharge over the calibration period
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Please see EFAS Wiki for
'Hydrological model performance’ —
documentation;
https://confluence.ecmwf.int/display/
COPSRV/EFAS shydrologicalsmodel+
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1c) Hydrological model
performance - Discharge
time-series plots
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Observed (Qobs) and simulated (Qsim)
river discharge time-series for monthly
average (top) and full available series
(bottom) for the Rhine at Lobith
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Observed (Qobs) and simulated (Qsim)
river discharge time-series for monthly
average (top) and full available series
(bottom) for the Rhine at Lobith
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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):

(Last observed discharge persisted for each lead time):
- Most common in short to medium-range forecasting

(Seasonal average of observed based on historic data)
- Most common in extended- and seasonal-range forecasting

G| Lopernicus SSECMWEF
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Emergency
Management ECMWEF-ENS reforecast for reference year 2019

* Generation of long-term large-sample reforecasts (Thur 3 an S Thur26Dec  Mon 30 Dec |

— ECMWE-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

18
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@ Ensemble forecast skill metric: CRPS & corresponding skill score

Emergency Ensemble forecast Continuous Ranked Probability Score (CRPS)
Management 1 Ob
— S.
——— Forecast
— CDF

Forecast
initialisation

e
Lead time

River discharge (m?/s)

CRPS¢.
CRPSbench

CRPSS =1 —

No Skill=0; Perfect skill=1
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el Description
- Maximum lead time (in days) when

~ EFAS medium-range river discharge
. forecast skill (CRPSS) is greater than
0.5, evaluated against a persistence
| benchmark forecast (6hr river
- discharge value persisted from
previous time step). Detailed results
., are shown when clicking on
individual stations.
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Medium-range forecast skill. Time series plot‘of CRPSS as a function of the forecast lead time. i
Fm e o e CRPSS is calculated against a pers|

\_ § Z
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L 0-1d 1-3d /Headline score \
2 thresholds
% 0.8 Threshold category
° (shaded background)
§ defining the
s maximum lead time
2 0.6 (in days) the CRPSS >
5 0.5 (when CRPSS
3 crosses the 0.5
% 04{ | CRPSS=0.5 | threshold line; here
= Threshold used to define Solid line: CRPSS skill score 3-6d).The higher the
& the headline skill score calculated 6hourly up to CRPSS, the less
g — 10-day lead time forecast error
£ o compared with the
§ Qenchmark forecast J
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Individual CRPS

Medium-range forecast skill. Time series plot of CRPS as a function of the forecast lead

time. CRPS is calculated for EFAS forecast (ECMWEF-ENS) and a persistence benchmark

forecast
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> Dash line: CRPS fora | -~ between an ensemble
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</8> to 10-day lead time EFAS forced simulation
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a »7 -

£ 151 persistence benchmark,
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> /’

& i Solid line: CRPS for EFAS the Mean Absolute Error
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skill - station points map
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'‘Medium-range forecast skill' layer on
EFAS showing the headline forecast
score

Please "Add comment" below to
give your feedack
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Please see EFAS Wiki for 'Medium-
range forecast skill' documentation:
https://confluence.ecmwf.int/display/
COPSRV/EFAS+medium-
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Latest major release: EFAS v4.0
This is 3 description of EFAS v4.0. For an overview of other EFAS releases, please see: EFAS versioning system

Summary

A nowcasting: it also ind

des a number of new products
as some minor changes in the web interface and general bug fxes.

Here is a a summary of the main changes:

» Hydrological modelling upgraded to Ehourly time step

e static

® Upgrade of % ids used in the hydrological modeling

® Recalibration of the hydrological model using 1137 river stations across the EFAS pan-European domain

Go-to for extended documentation

lows 3 complete upgrade of EFAS hydrological modelling system, with effect on all EFAS flood forecast products except
and some changes in the way the flood alerts are calculated. as well

® Upgrade of the statistical post-processing layer with new calibration and availability for over 2000 stations {more than 1000

daily, and more than 1000 six hourly)

Forecasts for all forecasts)

veights for total probability updated (same wesgh
Three new static layers describing some hydrological modelling features {drainage network. location of la

location of fixed reporting points)

Upgraded reperting points pop-up window graphics and tables:
® Plots accommodated to E-hourly time step and show the initial conditions
® Modelied discharge hydrograph plots now available {with retumn period ans!
& Persistance table showing most recent forecasts on top

® New forecast performance layers (medium-range. manthly and seasonal)

® improved hydrological modelling sioll layer

® Re-organisation of the layers menu for a more ntultive navigation

® One-click icon to access the EFAS wiki

Technical details

we-xx 12UTC

EFAS evaluation

Al each new sys!
changes 10 assess ¥

m upgrade. a robust evaluation procedure is applied to all resul
performance of the system. When possible. comparison with the previous

operational
procedures applied to EFAS.

.
.k
¥
® EFAS sub-seasonal and sea:
o EFAS nal forecast performance
[e]
e Write a comment
ered by 3 free Athssian Comfloence Open Source Project {icense granted to ECM i

ffected by the

em i also conducted (from EFAS-4]. This section summarised the main evaluation

Methods, products, operational system
Information on version upgrades, evaluation etc...

EFAS 4.0 ERIC flash flood forecast skill

This page documents the perfor of the ERIC forecast methodalogy obitained with EFAS 4.0

Evaluation Time Period: 151 January 2019 - 3

December 2019

Observation Datasets

FloodList.com

© A totai of 176 cbesrvations whers the fash flood' were extracted from the flood event databa  The kGe

13 Companents are represented in speecomEtr e Gauges

which i

fated wit below)

n from FloodList

od type was chosen in order to exchude riverine fioods
¢ Flood _Floods 2019
/Mioodlist_events 2019.01-01 to_2019.12.31 Flashfloods Europe.csv

KGE decomposition - calibration period

GE and 1 decor

& == European |
: Commission

<~ ECMWF
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* Operational monitoring of forecast skill

| S
Figure 1. EFAS CRPSS at lead-time 1 da yf SeptemberZOZl Figure 2. EFAS CRPSS at lead-time 3 days for Seplembe 2021,
for all catchments. The reference score is persistence. for all catchments.

e 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!

b

\i‘;\
e | (opernicus € ECMWF

26
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EFAS website:
https://www.efas.eu/

\ CEMS-Flood d.clz_cumentation
. wiki:
https://confluence.ecmwf.int
NS ; ISplay -Floods

. Y ' CEMS-Flood Data via CDS:
0 ) https://cds.climate.copernicus.
S & eu/#:/home

Thank you!

shaun.harrigan@ecmwf.int
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