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PREPARING CLIMATE INDICATORS TO ASSESS
THE IMPACT OF EXTREME WEATHER EVENTS
ON CRITICAL INFRASTRUCTURES AND ON
TOURISM IN HUNGARY
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Motivation

2009-2014 Programme of EEA: Programme for Adaptation to
climate change in Hungary - National Adaptation Geo-information
System (NAGIS) in Hungary (see poster 43)

NAGIS: Homogenized gridded dataset from meteorological
observations for 1961— 2010 and climate projections for 2021-
2050 and 2071-2100

Extension of the NAGIS for further sectors: KRITéR- CRIGIS project:
Vulnerability/Impact Studies with a focus on Tourism and Critical
Infrastructures

For targeted and sustainable adaptation high quality climate
information is needed



Objectives

The KRITéR- CRIGIS project is focusing (i) heatwave-induced

excess mortality, impacts of (ii) extreme weather events on
road accidents, and (iii) of climatic conditions on tourism

|dentification of climate indicators to assess the impact of

(ii) extreme weather events on road accidents in winter
(iii) of climatic conditions on tourism

Results for observational dataset




National Adaptation Geo-
information System (NAGIS)

Observations:

1961-2010
CarpatClimHu daily grids w
spatial resolution: 0.1° Climate

several basic meteorological
variables and climate indicators

Regional Climate model
simulations:

2021-2050: ,,short-term”
planning and 2071-2100: long-
term strategy

NAGIS




CarpatClim project
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2010, 13 ECVs, 37 climate
indicators, publically available

Searchable Metadata Catalog




CarpatClim - CarpatClimHu

Variable Description units
Ta 2 m mean daily air °C
temperature
Tmin Minimum air temperature °C
Tmax Maximum air temperature °C
P Accumulated total mm
precipitation
DD 10 m wind direction, Degrees | 0-360
\AY 10 m horizontal wind speed |m/s
Sunshine Sunshine duration hours
cc Cloud cover tenths
Rglobal Global radiation J/cm?
RH Relative humidity %
pvapour Surface vapour pressure hPa
pair Surface air pressure hPa
Snow depth | Snow depth (ZAMG model) cm
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68 climate stations

Legend

e Climate stations
L]

| CARPATCLIM

e  Precipitation stations

4



_/

IDENTIFICATION OF CLIMATE
INDICATORS TO ASSESS THE IMPACT
OF SEVERE WEATHER ON PUBLIC
ROAD ACCIDENTS IN WINTER



Cooperation with Disaster Management —

accidents statistics 2011-2014

Identification of
severe winter
weather parametefs, ...

8 Jaszberény

Esemény tipusa
MUszaki mentés

entés
Filtering: i
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés
entés

Blizzard, wind, fog, icy roads,
snowy, slippery road, strong
wind, snowfall, poor vision, large
amounts of snow

- Daily weather reports
Literature
Media reports

Recent project results:.EU.FP7
EWENT, RAIN

Warning practices

EOVX EOVY Eszlelés datuma

240053
138376
232404
234192
145956
188428
256972

85411
231602
262988
254303
176201
114558
205771
172979
223264
231405
102088
226037
115776
242288
250980
260503
292732
201522
246236
289032
117861

712356 2012-01-01 00:10:00.000
774506 2012-01-01 00:38:00.000
659607 2012-01-01 01:24:00.000
656013 2012-01-01 01:29:00.000
458605 2012-01-01 09:51:00.000
639703 2012-01-01 02:01:00.000
678527 2012-01-03 11:00:00.000
668434 2012-01-03 11:53:00.000
466153 2012-01-03 16:10:00.000
465730 2012-01-03 17:02:00.000
634754 2012-01-03 21:36:00.000
482729 2012-01-04 07:01:00.000
757211 2012-01-04 00:20:00.000
608802 2012-01-04 10:19:00.000
482147 2012-01-04 08:00:00.000
733000 2012-01-04 08:13:00.000
648178 2012-01-04 13:16:00.000
500253 2012-01-04 17:12:00.000
476638 2012-01-04 08:26:00.000
502263 2012-01-04 09:34:00.000
501943 2012-01-04 12:35:00.000
831163 2012-01-04 13:50:00.000
658556 2012-01-04 14:40:00.000
822719 2012-01-04 15:56:00.000
599487 2012-01-04 17:21:00.000
849123 2012-05-03 15:00:00.000
817431 2012-01-05 04:45:00.000
554601 2012-01-05 07:20:00.000

Helyszin Kareset fajtdja

Kozut
Kozat
Kézat
Kézat
Kozut
Kozut
Kézat
Kézat
Kozut
Kozut
Kozat
Kézat
Kozut
Kozut
Kozut
Kézat
Kézat
Kozut
Kozut
Kézat
Kézat
Kozut
Kozut
Kozut
Kézat
Kézat
Kozut
Kozut

Kozuti baleset
K6zuti baleset
Kozuti baleset
NULL

Kozuti baleset
Kozuti baleset
Ko6zuti baleset
K6zuti baleset
Kozuti baleset
Egyéb

K6zuti baleset
Kozuti baleset
Kozuti baleset
Kozuti baleset
Kozuti baleset
K6zuti baleset
Kozuti baleset
Kozuti baleset
Kozuti baleset
K6zuti baleset
Kozuti baleset

Megjegyzés

A helyszinen, egy szgk. az ut
Ajelzett helyen egy wartbur
A jh.-en szgk.(KOzma Zoltan :
A jh.-en buszmegalldban sarg
Ajelzett helyen egy Peugeot
Ajelzett helyen egy VW Polo
Jh.SUZUKI SWIFT tip. szgk. (fr
A jelzett helyen két személy:
Ajelzett helyen egy Suzuki &'
Ajelzett helyen egy MAN tip!
Ajelzett helyen egy opel om
A jelzett helyen egy, Renault
Jelzett helyen egy Toyota Col
Ajelzett helyen egy Chevrole
EGERSZEG/1, EGERSZEG/2, EG
A helyszinen egy Skoda Fabia
Jelzett helyen Citroen Saxo ti
A jelzett helyen egy Opel Ast
Ajelzett helyen egy Renault
A helyszinen egy SUZUKI SWI
A jelzet helyen egy Fiat Punt

Veszélyes anyagok A jelzett helyen, 3316-o0s Ut 3

Kozuti baleset
Kozuti baleset
Kozuti baleset
Kozuti baleset
Kozuti baleset
Kozuti baleset

A helyszinen a EBL-612 frsz.-C
Ajelzett helyen egy KKG-174
A jelzett helyen Ford Fiesta f
Jelzett helyen Szlovék forgal
A jelzett helyen egy VW Tran
Toponar és Kaposfiired kozti



Indicators for sever
winter weather
situations
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TA-7 1961-1990 TA-7 1981-2010

TAO: Tmean <0 °C
TA-7 Tmean < -7 °C

TOR1: Tmean <0 °C and
Prec2 1Imm

Monthly, sesonal and
winter half year

90  TORL 1981-2010

TOR1 1961-1



ZC-JAN 1981-2010

Zero crossing days

1961-1990
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ZC-JAN




Zero crossing days with J
precipitation

ZCP-DJF 1961-1990 ZCP-DJF 1981-2010




Blizzard 14-15 March 2013
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Threshold for blizzard: Ta<0°C, Snow depth
>10cm,Fx=17m/s



E-OBS - Ice days 2000
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Smoothed extremes due to interpolation? ’
Not necessarily!

Additive (Linear) Interpolation

Linear Interpolation Formula:

2(50,0)= 20+ D4 -2(5,,1)

M
where ) 4, =1, because of unknown climate
=1

change

Optimal Interpolation Parameters :

Ay, A (i=1..,M) minimize MSE.



Inadequate formulas - Smoothed extremes

- Inverse Distance Weighting (IDW),
A, =0, 4 (i =1..., I\/I) not optimal

- Ordinary kriging, 4, =0

Adequate formulas:

- Universal kriging,
- Regression (residual, detrended)
kriging - MISH



TOURISM CLIMATE



~
Tourism Climate Index (Mieczkowski, Z, 1985)

-
TCI =8Cl  + 2CI_ + 4R + 4S + 2W

Ciy daytime comfort index
Cl, daily comfort index

R: precipitation

S: sunshine duration

W: wind speed

e

relhumMin=100

eSatTmax

Ref: UK Climate Projections NATIONAL CASE STUDY, What could tomorrow’s weather and climate
look like for tourism in the South West of England?

Additional derived parameter in CarpatClim



CARPATCLIM

TCI
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TCIl May in different

standard periods
-

Increasing ,ideal” region
in May particularly at
South part of the region

Acceptable

TCI
majus
1981-2010

Good

Very good

- Excellent
- Ideal




Further tasks

 Computation of indicators for the ALADIN-Climate

regional climate model outputs for 2021-2050 and
2071-2100

 Modified TCl and computation of the CIT
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Thank you for your attention!



