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European Flood Awareness System - EFAS

MDCC
HDCC

ICON/ICON-EU,
Det. ECMWF,
VAREPS
ECMWEF,
COSMO-LEPS
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Oberservations
/model data

EFAS Partner

Notifications

Comp prediction Diss

EFAS Meteorological data collection Centre: KISTERS AG and Deutscher Wetterdienst
EFAS Hydrological data collection Centre: REDIAM (ES) and ELIMCO (ES)
EFAS Computational Centre: European Centre for Medium-Range Weather Forecasts (UK)
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EFAS Dissemination Centre: Swedish Meteorological and Hydrological Institute, Rijkswaterstaat
(NL) and Slovak Hydro-Meteorological Institute
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European Flood Awareness System - EFAS

=» first operational European system for monitoring and forecasting floods across

Europe
= flood early warning information up to 10 days in advance
= hydrological model: LISFLOOD

=>» collection of daily and sub-daily station observations




Deutscher Wetterdienst %
Wetter und Klima aus einer Hand N ‘

Data basis
> May 2014

=» Parameters:

2e+06

— precipitation totals [mm/day]

1e+06

— minimum temperature [°C]

— maximum temperature [°C]

0e+00

— mean vapour pressure [hPa]

— mean wind speed [m/s]

-1e+06

— radiation totals [J/m?]

-2e+06 -1e+06 0e+00 1e+06 2e+06

Station locations for precipitation measurements in May 2014
(EFAS domain).
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Methods
= Inverse Distance = Modified = Ordinary Kriging (OK)
Weighting (IDW) SHPEREMAP (SP) (Krige, 1966)

Willmott et al., 1985)

— geometric scheme between observations

— metri heme with ;
— used as reference to geometric scheme wit — weights calculated by

assess the tested dlstanc_e and angular means of variograms
weighting
schemes
— weight depends on
distance, distribution
and number of
available stations

— weight depends on
distance (~ 1/d?) and
number of available
stations

— simple, robust scheme

— low computational cost
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Results - Overview

=» cross-validation (leave-one-out approach)

=» different error metrics
— Mean Error (ME)
— Mean Absolute Error (MAE)

=2 Yamamoto
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Results - Different measures of errors

Table 1: Summary of error measures ME and MAE for three interpolations schemes.

Parameter ME MAE

IDW | SP [ OK [IDW |SP  JOK
Precipitation totals [mm/day] | 0.89 | -0.02 | -0.02 | 2.32 | 1.36 | 1.40
Minimum temperature [°C] 0.06 | 0.04 | 0.06 |160 |1.62 | 1.62
Maximum temperature [°C] 0.04 | 005 | 000 |176 |1.78 | 1.79
Wind speed [m/s] 0.03 [ 0.01 | 003 |09 |1.02 |0.97
Vapor pressure [hPa] 0.01 [ 000 | 002 |0.85 |084 | 085
Radiation totals [J/m?] 22 17 15 2152 | 2284 | 2153

= computing times for EFAS domain (1°500°000 grid points, including ocean
areas)

IDW modified SP OK
470 sec 550 sec 700 sec
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Results — Yamamoto‘s approach

=>» interpolation standard deviation (Yamamoto, 2000)

= at each grid point as the weighted average of the squared differences between
observations and interpolated values

— reasonable computational effort
— correlated with CV-error
— underestimates CV-error

= provides reliable uncertainty estimates for operational applications
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Results (15.05.2014) — Precipitation totals [mm/day]
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Results (15.05.2014) — SPHEREMAP (modified)

Radlatlon totals [W/m2]
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Summary

= Inverse Distance Weighting (IDW) performs best regarding Mean Absolute
Error (MAE) and computational time, modified SPHEREMAP regarding Mean
Error (ME)

= Ordinary Kriging (OK) yields highest error values

= modified SPHEREMAP is recommended as interpolation method,

because...

— reliable grids
— low bias

— robust against variable station density
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Questions / Comments?
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Important equations

i@verse Distance Weigthing Ordinary Kriging

n _ 2(xj)

* _ Zi:ldx(xﬂ-xi) * _ won(u) n(u)

7' (%9) = o z' () = Th) Aq (W)z(ue) + [1— Tp 2 ()| m(w)
i=1dX(xg,x;)

YAMAMOTO

So = v 2ieq Ai[2(x;) — 2 * (x0)]?
Modified SPHEREMAP
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