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JASPERS

Joint Assistance to Support Projects in European Regions
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Generalna Dyrekcja
Drog Krajowych i Autostrad

« Partnership between the European Commission (EC) and the European Investment Bank

(EIB).

+ Managed by the EIB on the basis of a Framework Partnership Agreement with the EC.

Jas
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+ JASPERS assists beneficiary countries in preparing high quality investment projects to be co-
financed by the EU Funds (European Regional Development Fund, Cohesion Fund,
Connecting Europe Facility and Instrument for Pre-Accession).

Project preparation

Guidance in the
preparation of projects,
with upstream
involvement

Who are we -

Capacity building Independent Quality Review

Assessment of
soundness, quality and
compliance of project
applications with
relevant regulations

Proximity to
beneficiaries,
knowledge sharing and
dissemination of good
practices
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2.Rail, Air and Maritime

4.Smart Development

5.Water and Wastewater

Sources of value added

Contributions to sector strategy / planning
J Q S P E R S Contributions to removal of barriers to realise projects

Cost savings in projects (through optimal dimensioning and
Joint Assistance to Support Projects in European Regions selection of rational OptiOI'IS)

Faster approval through improvement of project documents (*)

Better chance of realising expected project benefits after
implementation through improvement of overall project quality

Increased capacity of counterparts
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GDDKIA

SIEC DROG KRAJOWYCH
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17 650 km of National Roads
1,627 km of motorways

1,809 km of expressways
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GDDKIA

Traffic intensity on national roads

Motorways Expressways Main trunk roads and trunk roads

Motorways 848 23285 1556 26509
Expressways 550 19567 1484 21232
Main trunk roads 11203 10434 10536 9995
Trunk roads 4646 4978 4446 5260
TOTAL 17247 9888 18022 11178
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Planned project steps

e Analysis of survey results, data validation and road network vulnerability assessment | Sept

: : . . 2017
SJercee  including climate change projections
» Assessment of costs and impacts of extreme weather events
tage 2:
* Workshop of all related stakeholders to identify adaptation responses based on risks )
GelCEd  assessment
¢ Build the “business-case” on national road network adaptation for decision-makers
age 4:
» Action Plan for the recommended adaptation measures Sept
| 2019
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Jaspers

« Analysis of survey results, data validation and road network vulnerability assessment :gf;
SJercee  including climate change projections

Stane 2 » Assessment of costs and impacts of extreme weather events
tage

* Workshop of all related stakeholders to identify adaptation responses based on risks
Stage 3 assessment

¢ Build the “business-case” on national road network adaptation for decision-makers

» Action Plan for the recommended adaptation measures Sept
2019
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Background

+ Beyond the project level - Need to understand the overall network vulnerability to CC

* In 2016 GDDKIA conducted a survey on weather-related affections of national road network:
« Period covered January 2004- April 2016
- Send to all 16 regional offices
- Data provided:

+ 3,300 extreme weather events required actions of road service teams

PART 3
Effects of the event
PART 1 PART 2
H . . Class | Class Il Class Nl
Basic data * Weather fac‘tor * Damage to road Obstacles in traffic flow: Total block of traffic flow:
o = . infrastruct . 0 upto 1h O upto1lh
Time, location and road 12 different types of O Pavement structure Q From 1h to12h O From1hto12h
s A . 3 Bri O From 12h to 3 days O From 12h to 3 days
denomlnatlon Cllmate haza I'dS (] :i:.:.g::;:l::i::;::::rs_ 0 More than 3 days O More than 3 days

vegetation, safety

devices, etc. Class 0

O other No damages and no obstacles

but maintenance team action
needed

* In 2017 Jaspers Advisory and GDDKIA established horizontal project: “Adaptation to CC for
national roads in Poland”
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Stage |: Survey results analysis

Percentage distribution of weather causes of
registered events

Fire

Heat and high temperatures
Frost and low temperatures
Intensive rainfall

Hail

Intensive snowfall

Ice accretion on road and road...

lightning discharge
Reduced visibility (fog)
Strong wind

Flood

Other

Who are we -
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Annual average number of registered events per
100km of a given road class

1.53
15

1 0.83 0.87

0.5

Motorways Expressways Main trunk roads
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Percentage distribution of the different Classes
effects of registered weather events

40%
35.2%
30%
23.9%
0% 19.7%
(s]
12.5%
10%
5.3%
1. 3% 0.5% 1.5% .
0% [ |
0 | 1+l 1+111 1H+111 1+11+111
Time of occurrence of registered weather
events
20%
17.9%
15.7%
15%
11.9%
10.7% 10.8%
10%
7.3%
6.4%
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] 8% 1 I I
0%
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Stage I: Survey results analysis Jaspers B

ldentified main climate hazards affecting national road network (intense rainfall, intense
snowfall and strong winds — over 70% of all registered events). - Confirming initial KLIMADA
assumptions. (Other hazards with longer-term effects e.g. heatwaves could not be captured by
present study)

Higher number of events occurred on national roads other than motorways and expressways
(build based on higher design standards and operated under higher maintenance standards,
other national roads often presenting poorer condition status).

Most of events occurred in May-July and December-January.
Data enabled GIS environment representation as key for further vulnerability analysis.

About 10% of all recorded events resulted in complete blocking of the road (i.e. high impact
on users and economy). Most commonly caused by heavy rain, heavy snow and flooding.

A solid prelude to further work under the Jaspers supported project “Adaptation to climate
change for the national roads in Poland”.

A basis to state that adequate and well-planned adaptation measures can translate into direct
benefits for GDDKIA, road users and the economy.
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Stage . Climate change forecasts Jaspers B

Observed trends:

« Systematic temperature (T) increase since late nineteenth century (in particular since
1989).

« Precipitation (P) changed but no unidirectional tendencies and high geographical
variability.

*  Frequency increase of severe weather events.
*  Few studies devoted to climate change forecasts in Poland.
« Lack of a platform with easy access to climate change scenarios and climate data:

KLIMADA 2.0 project by I0S-PIB on-going

Climate forecasts:

* increasein annual average T (in particular, in winter) with increase of Ndays with
Tmax>25°C and decrease of Ndays with Tmin<0°C;

« changes in P, differing forecasts, generally increase (winter P would increase while
summer would decrease), increase in Pmax24h and increase of Ndays with P>10
mm/day and P>20 mm/day;

« decrease in Ndays with snow cover and reduction in maximum snow cover;
* increased frequency and intensity of wind.

Who are we — The Project — Stagel - Stagell — Stagelll — Suggestions 1
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Trends and forecasts: some graphs....
Dni
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IYE A0 7% e 2T AL 2T Trends of number of days with precipitation 250 mm. Source:
Difference in number of days with Tmax>25°C between 1971- KLIMADA.

2000 and 2041-2070. Source: KLIMADA.
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http://klimada.mos.gov.pl/wp-content/uploads/2013/05/rys11-roznica_liczby_dni_z_temperatura_maksymalna.jpg
http://klimada.mos.gov.pl/wp-content/uploads/2013/05/rys.10.czestosc_wystepowania_trab_powietrznych_w_Polsce.jpg
http://klimada.mos.gov.pl/wp-content/uploads/2013/05/rys15-roznica_dlugosci_okresow_z_duzymi_opadami_dobowymi.jpg
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Stage . Vulnerabillity assessment e e e p .
Current vulnerability: initial conclusions
Vu"nerablht‘f « Sensitivity = ldentifying the relevant climate hazards:
= Sensitivity X Exposure interventions of road maintenance service teams,

infrastructure damage and/or traffic disruptions

« Exposure = Considering location: number of
registered events and climate data and projections
considerations

50%

44.18%
40%
31.28%
30%
LEGEND
20% 18.36%
Impact levels* - all events Number of all events °
1 point 1-4events === motorways - PPP** 10%
<1points<3 | 5-12events === motorways 5.10%
w— < 3 points < 6 - 13- 30 events expressways 0.96%
w— < 6 points < 10 - 31-55events other national roads 0% -
e < 10 points Il rore than 55 events || voivodship boarder Level 1 Level 2 Level 3 Level 4 Level 5
municipality boarder
Number of registered events and impact levels caused All weather registered events sensitivity levels.

by all weather hazards.
16
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LEGEND

Impact levels* - wind events Wind events - quantity

. . " Impact levels® - snow events Snow events - quantity
Impact levels* - rain events Rain events - quantity

1 point [ | 1-3events  mmmmm motorways - PPP** 1 point | | 1-3events s motorways - PPP**
1 point [ 1-2events = motorways - PPP** — Bl revets = motonvays e <1 points $3 [ 4-9events  —— motorways
e <1 points $3 3-5events s motorways e <3 points $6 B e 11events —— expressways ——— <3ponts <6 [ 10- 17 events  —— expressways
e <3 points <6 [ - o cvents —— expressways <8 points £ 10 I 12- 15events —— other national roads e <6 points < 10 I 15-25events  —— other national roads
e <6 points < 10 [l 10-15events  —— other national roads — 0 B 6 32 events | vbvedatip Bomer e < 10 points I 25 s5events | voivodship boarder
e < 10 points Il 16and more events| | voivodship boarder iRty Soutiet municipality board

municipality boarder

Current Vulnerability Assessment: initial results — three
main hazards

17
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e Analysis of survey results, data validation and road network vulnerability assessment = S¢Pt

; : . . 2017
Jercey  including climate change projections
* Assessment of costs and impacts of extreme weather events
* Workshop of all related stakeholders to identify adaptation responses based on risks )
Selckd assessment
* Build the “business-case” on national road network adaptation for decision-makers
e Action Plan for the recommended adaptation measures , Sept
: ) J | *a4 | 2019
Generalna Dyrekcja aspers ;
Drég Krajowych i Autostrad Suppon Prfectin Fnapean s
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Overview of impacts

Fires

3000

3500 H Others b Damage cases by extreme and affected party
[ ]
I
\ M Heat and h|gh temp‘ ¥ 12 Landslides
W Low temperatures B L
B Heavy rain g i
—— . o W 08 Storm surges
| Hall E =07 Storms
g 307 rou
J I Heavy snow g = o8 orosehe
H B 05 Snow
M Ice on the road 20 1 ® 04 Rainfalls
[ | . . M 03 Extensive Fog
. nghtlng 10 4 W 02 Frostperiod
® Limited visibility . = B ottt e
Wind o ) ——
-—‘ . 01Infrastructrure 021 nfras[_rucmre 03 User assets 04 User operations 05 Safety
T . F|OOdIng assets operations
Infrastructure Infrastructure User operations Source: WEATHER project, Annex 3 Vulnerability Assessment for
assets operations Road Transport, 2011.

1600
1200 I
—
800 -
400 - — N
0 - : : I 4
Damage to road Damage to Damage to other road Other damages

pavement structure bridges/structures infrastructure elements
(e.g.noise screens,
signalling, etc.)
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Stage ll: Costs and impacts assessment

Impacts on road infrastructure

Average cost per type of damage (PLN)

120,000 113,300
80,000
44,342
' 36,312
40,000 25,660
4,810 3,570
Slopes damages and ~ Drainage system Pavement and road Bridges and structures ~ Other damages  Maintenance cleaning
landslides damages surface damages damages

Based on a sample of 88 events from registers from Katowice, Krakow, Opole, Rzeszow, Warsaw and Wroclaw GDDKIA branch offices. (*) 3
records needed to be excluded from average to avoid distortion.

General average cost of an
event with registered damages
Slopes damages and landslides 30 35.3% (based on the sample):
Drainage system damages 7 8.2% 92,000 PLN (*)
Pavement and road surface damages 9 10.6% (aprox. 20,500 EUR)
Bridges and structures damages 5 5.9%
Other damages 9 10.6%
Drainage & Pavements 2 2.4%
Slopes/landslides & Drainage 7 8.2%
Maintenance cleaning & Other damages 7 8.2%
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The case of 2010 flooding

Number of actions undertaken Average cost per type of damage (PLN)
to repair dameges caused by flood in 2010
8,000,000
6,023,739 5,634,489

6,000,000 R
4,000,000 2,636,211 3,326,000
2,000,000

0

Slopes damages  Drainage system Pavement and road Bridges and
and landslides damages surface damages structures damages

Number of % of all

Damage type

actions actions
Slopes damages and landslides 11 5.1%
Drainage system damages 7 3.2%
Pavement and road surface damages 17 7.9%
— ::g: - Bridges and structures damages 31 14.4%
o Slopes/landslides & Drainage & Pavements 9 4.2%
Drainage & Pavements 67 31.0%
E :“ﬁ;i;“i:* Slopes/landslides & Drainage 12 5.6%
=fn1;:1::°::';m O ——ometers Slopes/landslides & Pavements 5 2.3%
21
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Impacts on road operations: the winter maintenance

60 =@=—Average costs
(kPLN/km)
40
=@ Number of snow days

20 = O

2012/2013 2013/2014 2014/2015 2015/2016 2016/2017 2017/2018

Impacts on users and society

* 66% of all registered events incurred traffic disruptions and only 8.7% caused traffic blocking

Traffic flow disturbance Total blocking of traffic flow

Weather Factor

Upto1h
1-12 h
From 12 h to 3 days
More than 3 days
Total
Upto1h
1-12 h
From 12 h to 3 days
More than 3 days
Total

| Strong Wind  [EERER: 39.6% 9.7% 5.3% 733% 2.4% 2.9% 1.1% 0.8% 7.1%

1.5% 43.9% 29.5% 3.2% 78.1% 43% 21% 1.6% 0.0% 8.0%
5.1% 17.1% 11.3% 32.6% 66.2% 3.9% 3.6% 1.5% 7.4% 16.4%

« Statistics: number of accidents is higher under most favourable weather conditions
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e Analysis of survey results, data validation and road network vulnerability assessment | SePt

2017
Jercey  including climate change projections
* Assessment of costs and impacts of extreme weather events
* Workshop of all related stakeholders to identify adaptation responses based on risks \
assessment
* Build the “business-case” on national road network adaptation for decision-makers
e Action Plan for the recommended adaptation measures , Sept
) J e 2019
Generalna Dyrekcja aspers ;
Drég Krajowych i Autostrad Suppon Prfectin Fnapean s
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Katowice GDDKIiA Branch — 15/11/18

=
=
=
=

3
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* droga 522, km 4234250, strona prawa, msc. Szyleny, utworzone rozlewisko wody
List oddziatywan na drogi krajowe opadowej spowodowane stabym odbiorem wdd przez system odwodnieniowy.

0Oddziatywania zwigzane z wydt y ywnemi opadami deszczi

» uszkodzenia drég ierzchni, el. ziemnych i inf. j) oraz |

# zwickszony odplyw z przylegajacych 6w powodujacy powodzil

» powodzie;

5 zwiel octabil hyles |

- } podmywanie drég, 6w i fund; 6w obiekto + km 432+500 do 600, strona lewa, most M-45. Rozmycie skarpy spowodowane ulewnymi opadami
pog e siq stabilnoidi podioza z p du p y j wilg : deszczu w nocy z 29 na 30 sierpnia 2013 — przelanie wody przez scieki przykrawedziowe,

~ redukcja egraniczenie;

» Czestsza utrata przyczepnosci ierzchni (sliskosc) - by sci ruchu

Oddziaty PR z opadami sniegu:

> iej: P b na i i y

- zwigh ilos¢ topniej iniegu prowadzace do powodszi

> zwiek iloé¢ zab tynnosci ruchu.

Oddziatywania zwi z wi i burzami:

- rétne zag ia: p drzewa, zni! ia i y. latajace i spadajace | y

» uszkodzenia znakéw drogowych o ycznych itd.;

~ ograni ia ruchu w odstoni terenie (np. wysokie pojazdy itd.)

> zwiek liczba dach i i ik i

» zaburzenia plynnosci ruchu.

(a) RCP4S

. bt
municipaity boarder
I
I

(b)RCPBS
B D

i

g Klasa
Assessment
drogi nr Kod Nazwa
Oddziat . 5 g Hazard of future Comments
d 5
;( (3, K?, rogi (gminy  gmin impacts
o ¢ odzial nr_dro kod_g

[ kat_dr g m nazwa_gm

e Road under bad condition and

Katowice DK 52 2402072 Kozy presenting several incidents related to
D Heavy rain 4 heavy precipitation
Katowice DK 52 2402082 Porabka
Nieistniejacy/ograniczony $redni wptyw na ruch iflub )
; Znaczacy wplyw na ruch iflub
wptyw na ruch iflub infrastrukture. h
infrastrukture.
infrastrukture.
Pozioms 1-2 Pozioms 3 - 4 Poziom 5
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Brainstorm on climate vulnerabilities,
Issues and potential adaptation
responses

Legislation not precise for Road management and Nature
conservation to share responsibilities

o Different administrations responsible for adjacent land to road
network with different maintenance levels

“A1 motorway accused to cause flooding to adjacent land”

Current procurement practice (contract award on lowest-price)
leading to low-quality designs and low-cost effectiveness
solutions....

Review legislation
Joint action of different managers/ operators/
administration levels

o Review embankment designs materials

o Need of specific funding: not only under ro
maintenance

Who arewe - The Project — Stagel - Stagell — Stagelll — Suggestions 20
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* Analysis of survey results, data validation and road network vulnerability assessment | SePt

- - ; I 2017
SErEr  including climate change projections
¢ Assessment of costs and impacts of extreme weather events
age 2:
* Workshop of all related stakeholders to identify adaptation responses based on risks
OekH assessment
* Build the “business-case” on national road network adaptation for decision-makers
age 4:
* Action Plan for the recommended adaptation measures Sept
Stage 5: - e 2019
o Jaspers 9

International

experts
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Thank you!

Grzegorz tutczyk - GDDKIiA

glutczyk@gddkia.gov.pl

Elisabet Vila Jorda

e.vilajorda@eib.org
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