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@ Outline

Quick review of D-PHASE

The pieces that constitute D-PHASE
Visualisation Platform & Data Archive
Conclusions

DOP = D-PHASE Operations Period
(June 1 to November 30 2007)
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MAP: Mesoscale Alpine Programme

 Mesoscale Alpine Programme: MAP SOP 1999
« WWRP R&D Programme - the first!
« Tons of exciting research results...

« WWRP: output for operational forecast?
--> Forecast Demonstration Project (FDP)

e D-PHASE endorsed as FDP: October 2005
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¥ D-PHASE

* Forecast Demonstration Project
« Theme: Heavy precipitation and flood forecast

D-PHASE:

Demonstration of Probabilistic Hydrological
and Atmospheric Simulation of flood Events in
the Alpine region
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U  Heavy precipitation & related flooding
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-+ he elements of D-PHASE

e Atmospheric Ensemble Models
e High resolution deterministic models

« Hydrological models
--> including ensemble hydrological forecasts

e Catchments
 Nowcasting instruments
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Probabilistic atmospheric models

Model Members Resolution Institution
[km]

COSMO- 16 10 ARPA-SIM

LEPS

MOGREPS 24 25 UK MetOffice

SREPS 20 27 INM

COSMO- 16 10 ARPA-SIM

SREPS

ALADIN- 17 18 ZAMG

LAEF

PEPS variable 4 SRNWP

Micro-PEPS | variable 2 DWD
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O  Atmospheric models: high resolution

Model Resolution Institution
COSMO 7 /2.8 km DWD
COSMO 7 /2.8 km CNMCA
COSMO 71/2.8km ARPA-SIM
COSMO 7/2.2km MeteoSwiss
MOLOCH 2.2 km ISAC-CNR
BOLAM / MOLOCH 7 km ARPA Liguria
QBOLAM 33/11 km ARPAT
ALADIN / AROME 10/ 4 km Méteo France
MM5 9/3/1km Unv. Hohenheim
MM5 60/15/3.75 km FZK, IMK, IFU
ALADIN 9.6 km ZAMG
GEM-LAM 9/15/2.5km Env. Canada
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¥  Atmospheric models: high resolution

high—resolution deterministic ot"nospherc models: campuotiono d'wrm"ws
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¥  Hydrological models

'PREVAH (e-hm & d-hm) \
FEWS / HBV (e-hm & d-hm) --> some probabilistic
RSYSTEM2 (e-hm & d-hm) ->e.g based on
IST-SUPSI Model (e-hm & d-hm) ’

Ufficio dei corsi d'acqua - Model COSMO-LEPS
TOPKAPI (e-hm) --> one driven by a radar

MIKE11 (e-hm) ensemble
DRIFT > 59 chatchments...

DIMOSOP (e-hm & d-hm) --> End Users
GEOTOP

FEST
CDRIFT
GEOMADB
LARSIM
LUBW model

TU Wien model )
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Runoff Forecast

-+

h [at] meteoswiss.ch




Ensemble hydrological forecast

Various experimental systems in D-PHASE

Coupling local (atmospheric) ensemble system to
runoff model

Directly fed by radar ensemble
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+ HEPS

1. ECMWE-EPS) 2. COSMO-LEPS 3. Hydrological-EPS

30°W 20°W 10°W o 10°E 20°E 30°E 40°E 50°E
-
RS

0w % A
0%

50°N

-global -central and southern Europe ~ -PREVAH
resolution: 50 x 50 km -resolution: 10 x 10 km -Rhine basin (Rheinfelden)
-ensemble members: 51 -ensemble members: 51 -resolution: 0.5 x 0.5 km
_40 vertical levels -32 vertical levels -ensemble members: 51
-operational: 51 members -Operational: 16 members -operational: 1 member
A. Montani, ARPA-SIM M. Verbunt, ETH Zurich
ECMWE A. Walser, MeteoSwiss S. Jaun, ETH Zurich
M. Zappa, WSL
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Aare - Hagneck (5127 km?)

Examples probabilistic forecast

Reuss - Luzern (2251 km?)
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Y Deterministic vs. probabilistic forecast

Runoff at Hagneck (Aare, 5170 km?), IT: 20.8.2005, 00 UTC

precipitation [mm/h]
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¥ Radar Ensemble for hydrological
modeling

e Use estimation of radar uncertainty
--> shading by topography
--> clutter

e error covariance matrix

e construct an ensemble of radar precipitation estimates

Germann et al, ERAD, 2006 (keynote)
Germann et al, EGU, 2007

Germann et al, AMS Radar Conf, 2007
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¥ Radar Ensemble for hydrological
modeling

2864m
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Nowcast run 14 May 2007 (without Frasco)
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¥  Nowcast run 15 May 2007 (with Frasco)

Germann et al, ERAD, 2006 (keynote)
Germann et al, EGU, 2007

Ensemhble MaxMin

Ensemble Mean Germann et al, AMS Radar Conf, 2007
Ensemble 25% /5%

Ensemble Median 100 m3/s

River Gauge

Deterministic - Raingauges

Deterministic - Radar

°
s
=
O
»
-
LL]
S
(e
©
nd

Radar ensemb

~ _
| Hydrologmal model based on ——
rain gauge

TS =N 1TME NIS =——i

RUnNOff —



Nowcasting Instruments

Tool Domain Institution

VERA D-PHASE / COPS Domain University of Vienna
NWP minus VERA D-PHASE / COPS Domain University of Vienna
CLEPS minus Satellite D-PHASE Domain DLR
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Common (centralised) Platforms

Visualisation Platform (VP):

e tovisualise (display) all products and all alerts;
main source of information for forecasters and end
users

* interface for (some of) the users to submit their
feedback on the available products and alerts,
respectively

» realised by Next Generation Software (Salzburg)

e www.d-phase.info
--> pw required
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Mathias.Rotach [at] meteoswiss.ch



2 The D-PHASE Pr

=== \/P, Level 1. Alpine region
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@ VP, Level 2: Alpine sub-region, countr
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a WWRP Forecast Demonstration Project
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3 The D-PHASE Project - Microsoft Internet Explorer, E”E|g|
File Edit Wew Favorites Tools Help r
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== 'VP, Level 2: Alpine sub-region, country
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-Ei The D-PHASE Prn]ect
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¥ Joint visualisation - thanks to COPS
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U Common (centralised) platforms

Data Archive (DA)

e to archive all data, alerts, and feedbacks:
mainly for verification purposes

e also stores all COPS and GOP data
e physically based at the MPI in Hamburg
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Summary

* End-to-end modelling system

* ‘who’s who’ in the high-resolution / probabilistic
modelling world

* Probabilistic modelling of hydrological processes
e Large number of end users
e Data set for model verification / feedback evaluation
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Feedback by Forecasters

 Helped to design Visualisation Platform

« Evaluation by forecasters
--> daily
--> weather type, type of event, ....
--> ‘what did | use?’
--> ‘what did support me?”’

 Analogue feedback by end users
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= = Feedback by Forecasters
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Feedback by

-} hitp:/Awww. d-phase.info - The D-PHASE Project - Microsoft Internet Explorer

Forecasters

Edit Wew Favortes Tools Help

Ele Edit View Favorites Tools  Help

Part 1. General Questions
Forecaster, Forecast Center

Marco Stall
MateoZitich
.} Meteolocarno
O 1. Questians afdressing the veather situation |
Target Areas Synopthic weather situation
Alpenrhein OwOreDe e Os Osw Ow O w

Owve Ow O O saddle [ through [ cut off
[ evclonic [ anticyclonic [ indifferent
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Alpi Piemontesi

File

Edit ¥iew Favorites Tools Help
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Weather System
) cold frant O warm frent O ocdusion O conuer
O through line O isolated thunderstorm ) station

O mes O stau O other
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Burgenland Type of event
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Donau BYW Phase of event
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O frast O road icing (O other

East Slovenia

Emilia Romagna
remarks: I

Engadin : Lo
Special remarks on precipitation
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Franche Compte shart description of spatial andfor ternparal distribution|

@J Dane

@'] Done
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Questions with * airm at s direct comparison of different model systerms used during the forecast process and chozen in
part I of the questionnaire, These are single choice questions.

Guestions with ** address the whole bundle of MAP D-PHASE model data available to the forecasters as well as its use in
the forecast process, These are multiple choice questions,

Owverall model guidance *

rmodel:
(@] very good guidance, very useful

Q good guidance, useful

[4] rather poor guidance, misleading
(4] uery poar guidance, very misleading
rermarks: |

Additional benefit of the higher resolution models *

madel:

[4] added value

(@] no added value

[#] poorer guidance as cornpared to globalfcoarse mesh
rermarks: |

Additional henefit of the ensemble prediction systems*

rmodel:

(@] added value

(@] no added value

[4] poorer guidance as compared to global/coarse mesh
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¥ Additional guidance to Forecasters

o Alerts from COSMO-LEPS: probabilities
e Additionally: return periods

 If the model has ,extreme’ precipitation
--> 100mm/24h, say:
--> |S It an extreme model event?
--> concept based on Extreme Forecast Index (EFI)

 Model-climatology
--> for each day
--> seasonality and location
--> dally updated
--> on the VP
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Return periods COSMO-LEPS
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Analysis and verification

* Prior to D-PHASE
--> model testing, sensitivity, etc.
--> MAP cases (and others)

e Real time evaluation
--> VERA (University of Vienna)

e Analysis of interesting cases
--> all participants
--> post festum

* Objective vs. subjective verification
--> post festum
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Summary

* End-to-end modelling system

* ‘who’s who’ in the high-resolution / probabilistic
modelling world

* Probabilistic modelling of hydrological processes
e Large number of end users
e Data set for model verification / feedback evaluation
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