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The Challenges for Severe Weather \Warnings
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INCA-CE: transnational framework
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INCA-CE within the Central Europe Programme

© JTS, www.central2013.eu

4 Programme Priorities:

= |nnovation

= Accessibility

=  Environment

= Competitiveness and
attractiveness of cities and
regions

* INCA-CE: 16 partners from 8 CE countries
e Weather services
* Application partners in civil protection,
road safety, hydrology
* Research institutions
* National and local authorities

* Project budget: 3.3 million €
(4.7 million US$)

*  80% of overall budget is covered by EU

*  Project duration: Apr 2010 — Sep 2013
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INCA-CE: WMO/WWRP FDP

A Forecast Demonstration Project of World
Meteorological Organization (WMQO), World
Weather Research Programme (WWRP)
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Integrating Nowcasting with crisis management and
risk prevention in a transnational framework
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INCA-CE: international R&D on nowcasting
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o= A state-of-the-art, very high-resolution in
time and space, application-oriented, real-
time analysis and nowcasting system INCA
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3 Operational Common efforts on
'x;k Implementation at each research and
e

partner maintenance
\ v, \ y,

24 institutions from meteorology, hydrology, crisis '
management, road safety, fire brigade, police, ministries etc.
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INCA: Integrated Nowcasting through Comprehensive Analysis
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INCA-CE: Relevance

Prediction of heavy rainfall and associated

_ —>  flooding risks will help to set up efficient
Operational procedures in the management of mitigating
Hydrology actions for the protection of buildings, roads,

and other infrastructure.

Civil protection will benefit from a more

comprehensive assessment of
Civil Protection I meteorological threats, and a more detailed

and timely forecast, leading to more efficient
warning protocols and dissemination
strategies.

detailed road weather forecast made
available to both the road management
authorities as well as the general public.

Road safety will be enhanced by a more
Road Safety ‘

While the frequency and strength of critical weather events and natural disasters cannot be
reduced, a state-of-the-art information and warning system will be developed to better support
public and private institutions in case of severe events.
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INCA-CE project concept

Building a bridge between nowcasting and crisis management

Feedback

Weather Services
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WWRP/WMO FDP INCA-CE realization

The WMO/WWRP FDP will be conducted in 2012-
13 over Central Europe (CE) within four
Implementation phases:

1. Development of transnational strategy in road safety, civil protection
and operational hydrology (01. — 05. 2012)
e Compilation and evaluation of regional methods currently in use
e Provide solution strategies for optimal use of nowcasting
and weather warnings in crisis management and risk prevention

2. Optimization of nowcasting system (01. 2012- 06. 2013)
e INCA development towards the needs of crisis management
and risk prevention
e Algorithmic extension; standard input and output interfaces
e Improvement in data flow, quality control, computational efficiency
e Observational data exchange in real time
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WWRP/WMO FDP INCA-CE realization

3. Forecast Demonstration of the developed strategy and optimized
nowcasting system through pilot implementations (06. 2012-09. 2013)
e National-scale application and testing of the nowcasting
system and warning strategies at user level
e Establishment of structured feedback channels for final evaluation

4. Evaluation and feedback (06. 2012-09. 2013)
e Elaboration and compilation of transnational results, guidelines
and recommendations
e Evaluation, feedback circle between nowcasting provider
and crisis management and risk prevention
e Training for better understanding of the warning
strategies and nowcasting system
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INCA-CE core outputs

(A state-of-the-art, very high-resolution in R
time and space, application-oriented, real-

time analysis and common nowcasting 4 _ )
g system INCA and its visualization P Nowcasting moduls for
hydrology, civil protection
Nowcasting products \ and road safety
translated into user relevant
information ( Real time observation

exchange, standardized

- — ~ input/output interfaces,
Communication, feedback, . dataflow, QC etc.

training mechanism
between nowcasting s ~

\_provider and application Optimized
transnational warning

. strategies, guidelines

J

L' EUROPEAN UNION

SRS CUROPEAN REGIONAL
DDDDDDDDDDDDDD

_ . . ah RN % > CENTRAL
| | Central Institute for Meteorology and Geodynamics W “ {ax ) INCA-CE 777 K.)
C ZAMG oy dospin S \\{‘*qg‘ 1? Nowcastin ntral Europe g ’Fw!ujm%uougsg

o)
"




Transnational strategies in 3 application areas

= Description of the current situation in each participating country:
organization, communication and dissemination methods, weather
parameters/thresholds used for warnings, cross-border cooperation, (ongoing)
projects -> identification of parallels in the different CE countries

= Case studies: validation of available forecasts/nowcasts and their benefits

= Warning chain: communication, dissemination (current situation)

= User requirements and recommendations: common standards needed; general
common concept for future nowcasting model enhancements; improved
communication / cooperation through a forum / Web portal
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Recommendations in Hydrology

1. Horizontal resolution (1km): already fulfilled

2. INCA precipitation update frequency 5 minutes (important for flash floods):
Operationally in Austria; in Slovakia, Poland and Czech Rep. not possible due to temporal
availability of station data (regularly 10 min)

= 3.Time period of precipitation accumulation: at least a precipitation accumulation period
of 10 minutes should be implemented; however, 5 minute accumulations could provide
better results -> the current operational setting (10 - 15 minutes) is already a good
compromise and could/should be kept

= 4. Precipitation analysis with error estimation: Validation of precipitation analysis (e.g. by
cross-validation) should be carried out by the meteorological services and provided to the
hydrologists

= 5. Probabilistic precipitation nowcasting: will be one of the ‘hot topics’ in the near future.
But, a system which takes into account all error sources of precipitation nowcasting (radar
uncertainty, station data and the combination, displacement and cell evolution uncertainty,
NWP uncertainty) or which treats all error sources together in a statistical way, has to be
developed thoroughly and is beyond the scope of INCA-CE
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Recommendations in Civil Protection

' Issued: 2012_02_15 MCET

* 1. INCA-SWING (Severe Weather INterpretation
Guide): Basic meteorological terms explained to
the general public and Civil Protection authorities
for an increased meteorological understanding;
however, SWING cannot be automated -> based
on the Risk-AWARE INTERREG (2004-2005)
project a "Table for Scenario Identification"
guideline will be defined as a subjective tool
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< by Lt @
SYNOP A DOWNSLOPE WINDSTORM PROBABLE IN THE HIGH TATRA REGION REACHING EVEN LOWER

ELEVAT IS. THUNDERSTORMS AND GUSTS AT THE LEADTHG EDGE OF PROPAGATING COLD FRONT.
GALE ON THE MOUNTAIN CRESTS OF ALPS PROBABLE BUT THE WIND SPEED SLIGHTLY

 2.INCA-MCPEX (Meteorological Civil Protection Exercise): took place in September
2012; end-users would appreciate the highlighting of relevant meteorological information; a
standardized visualization of meteorological information is prefered

3. INCA-ISW (Impact of Severe Weather): The link between the meteorological conditions
with probability of accidents, occurrence of damages and number of Civil Protection actions
required is a novel approach with great potential. However, it is out of the scope of INCA-CE
and probably, this approach would need another project
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Recommendations in Road Safety

= 1. Nowcasts for air temperature, dew point, wind (speed, gusts and direction), cloudiness,
precipitation (type and amount with the probability), visibility, cloud coverage and type;
detailed forecasts for special meteorological events: freezing drizzle, snowfall, drifting snow,
wind gusts, fog and other causes of reduced visibility, black ice, storm with exact starting
time of event and estimated duration -> Already existing: air temperature, dew point, wind
(speed, gusts and direction), cloudiness, precipitation (type and amount with the probability);
cloud coverage = cloudiness; not yet existing parameters, but which could be developed with
dedicated manpower: freezing drizzle, drifting snow, fog (visibility), black ice; wind gusts are
under development for civil protection applications anyway

= 2. Improved INCA parameterization for surface temperature is needed (RMSE < 2 C)
and/or INCA solar flux forecasts should be developed for energy balance model ->
Improvements of the surface temperature are expected based on the implementation of
satellite data; a global radiation nowcasting module should be developed; a proto-type is
existing at ZAMG, but must be refined and further developed
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Improvements of the INCA system

- Parameterization of elevation

0 effects in precipitation forecasts
- and runoff simulation
i No elevation dependence used

Jan  Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul  Oct Jan

2003 2004 2005 2006 2007

Exp7 Upper Steyr Runoff Simulation Errors at Gauges

p=-T76 | | | |
F e=17.00 ! | | I
200

100

Elevation dependence
MAE reduction: - 61.5 %

Simulation error mm/month
<

-100 | :
1

200 :
é )

300 X
E 1 1 1 1 =
Jan Apr Jul  Oct Jan Apr Jul Oct Jan Apr Jul Oct Jan Apr Jul  Oct Jan
2003 2004 2005 2006 2007

Red bold line: Median of simulation errors at all gauges

/\I' Central Institute for Meteorology and Geodynamics ;W?P'. {aY  INCA-CE 777 EUROPOANREGIONAL
=~ZAMG Foioir ko !.:?»J Nowcasting for Central Europe DEVELOPMENT FUND



Improvements of the INCA system

INCA: SP-Parameter, only OBS INCA: Downscaled Cloud Types
Analysis for: 20090406, 1100 UTC Analysis for: 20090406, 1100 UTC
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Insolation fraction improved by addtionally taking into account satellite information

INCA: SP-Parameter
Analysis for: 20090406, 1100 UTC
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Improvements of the INCA system

Road surface temperature improved by combining observations with satellite measurements
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Evaluation process with end-users

= Preparation of questionnaires, e.g. for road safety in
Austria

- Different format of meteorological information available to
the end-users:

ZENTRALANSTALT FUR METEOROLOGIE UND GEODYNAMIK
TeikechtsShige Eimchtung des Bundes
s ZAMG;&

Abteiiung Wetter / Kundenservice Tel 0138 0 282311 Fax (1) 368 46 70

= password protected web portal

WETTERBERICHT

= warnings via email and sms including additional

Wettervorhersage fiir Niederdsterreich fiir die nichsten Tage

information from the strategy recommendations (e.qg.
temperature decrease in conjunction with wet road
conditions, wind gusts)

= INCA-CE web portal
-> Evaluation of each format of meteorological information
- Winter season 2012/13

- ~ 10 participating road maintenance services

I
= Further recommendations for improvements -> feedback < e
loop I '-: fﬂﬁﬁ
= Benefits of using newly developed INCA products and "’- e N
INCA-CE web portal u R L
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Summary

mthe frame of the INCA-CE project 24 international
Institutions, not only from weather services, but also from
hydrological services, public authorities of crisis
management, civil protection and road management, work
together on:

 more detailed and accurate nowcasting system

e optimized strategies for the use of weather warning
iInformation by decision-makers of various social and
economic sectors

e coordinated warning of severe weather /

[ Save Life! ] [ Save Cost! ] [ReduceRisks!]

WWW.INnca-ce.eu

L EUROPEAN UNION
¥ EUROPEAN REGIONAL
DEVELOPMENT FUND

| afdb
/\I' Central Institute for Meteorology and Geodynamics m? D)
ﬁ ZAMG .-;oawr-um




