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Znanja za nacrtovanje in izvajanje ukrepov prilagajanja podnebnim spremembam

When were you really aware of climate change?
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NANANAN Scenarios

The pessimistic scenario of greenhouse gas emissions (RCP8.5) compared to the average of the
period 1986-2005, the expected maximum sea level rise along the Slovenian coast in the middle
of the century (period 2046-2065) is 0.40 m,

The pessimistic scenario of greenhouse gas emissions (RCP8.5) compared to the average of the

period 1986-2005, the expected minimum sea level rise along the Slovenian coast by the end of
the century (year 2100) is 0.61 m,

The pessimistic scenario of greenhouse gas emissions (RCP8.5) compared to the average of the

period 1986-2005, the expected maximum sea level rise along the Slovenian coast by the end of
the century (year 2100) is 1.10 m.
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CLIMATE CHANGE

ADAPTATION




Summary of climate proofing of infrastructure

BLUE ECONOMY FORUM 2024:

Climate neutrality

Mitigation of climate change

Increasing sea level, mitigation measures and water management

Climate resilience

Adaptation to climate change

Screcning — Phase 1 (mitigation):

Compare the project with the screening list in Table 2 o
this guidance:

— If the project does not require a carbon footp
assessment, summarise the analysis in a cimate
neutrality screening statement, which in principle (%)
a conclusion on climate proofing as regards cli
neutrality;

— If the project requires a carbon footprint asse
proceed to phase 2 below.

ent,

crecning — Phase 1 (adaptation): C 373/1

16.9.2021

Official Journal of the European Union

Carry out a climate sensitivity, exposure and vulnerabil
analysis in line with this guidance:

COMMISSION NOTICE —

— If there are no significant climate risks warranti
further analysis, compile the documentation and
summarise the analysis in a climate resilience screeni
statement, which in principle gives a conclusion on
climate proofing as regards climate resilience;

Technical guidance on the climate proofing of infrastructure in the period 2021-2027

(2021/C 373/01)

If there are significant climate risks warranting further
analysis, proceed to phase 2 below.

Detailed analysis — Phase 2 (mitigation):

— Quantify GHG emissions in a typical year of op§ation
using the carbon footprint method. Compare wih the
thresholds for absolute and relative GHG emissi
(see Table 4). If the GHG emissions exceed any
thresholds, carry out the following analysis:

the

— Monetise GHG emissions using the shadow cos§of
carbon (see Table 6) and firmly integrate the
‘energy efficiency first’ principle in the project
design, options analysis, and cost-benefit analysis.

— Verify the project's compatibility with a credible
pathway to achieve the overall 2030 and 2050
GHG emission reduction targets. As part hereof, for
infrastructure with a lifespan beyond 2050, verify
the project’s compatibility with operation, main-
tenance and final decommissioning under
conditions of climate neutrality.

Detailed analysis — Phase 2 (adaptation):

— Carry out the climate risk assessment including the
likelihood and impact analyses in line with this
guidance.

Address  significant climate risk by identifying,
appraising, planning and implementing relevant and
suitable adaptation measures.

Assess the scope and need for regular monitoring and
follow-up, for example critical assumptions in relation
to future climate change.

Verify consistency with EU and, as applicable, natio
gional and local strategies and plans on the ad
ion to climate change, and other relevant str,

an8yplanning documents.
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Mitigation of dimate change Adaptation to climate change

s

Preparation, planning, resources Preparation, planning, resources
|

I § ;
Screening - Phase 1 (mitigation) i [ Screening — Phase 1 (adaptation)

'With reference to the screening list, i | .y \o | Based on the sensility, exposure |
the project of a category requiring a and wulnerability analysis, are thers YES
carbon footprint assessment? any potentially significant climate risks
- i . warranting detailed analysis? _
Climate neutralty ) 6.9.2021 EN Official Journal of the European Union C 373/1
screening Climate resilience
documentation ] | SCrEEning
) documentation
- _ |—_ COMMISSION NOTICE —
L 4 . i k. :‘
Detailed analysis - Phase 2 (mitigation) Detailed analysis - Phase 2 (adaptation) Technical guidance on the climate proofing of infrastructure in the period 2021-2027
o - o . . . . 5
Quantify and compare GHG emissions in a _ Climate risk assessment including the
typical ye;r of operaplion T likelihood and impact analysis in accordance (2021/C 373/01)
absolute and relative emissions. \_ with this g|u|danca. y
= " : " Address significant climate risk through the |
[ - If above emissions threshold: : identification, appraisal, planning and
Monetise GHG emissions using the shadow impiementation of relevant adaptation

i

: : . measures.
cost of carbon, firly integrate ‘energy = :

efficiency first' in project design, cost benefit
and options analysis.

Assess the scope and need for regular
menitoring and follow-up for example of critical

! assumptions n relation to future ciimate change. Im po rtant q uestion:

" Verify the project's compaiibility with a :

credible pathway to the overall 2030 and . ) . )
2050 GEIG emﬁsitm reduction targets. Verify consistency with EU and, as appliicable,
national, regional and local strategies and plans
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Adaptation approach:

Analysis of the effeects of anticipated sea level rise
Catalogue of measures

Adaptation - Constructive measures

Adaptation — Non constructuve measures

Trans-generational challenge




Projected Timing of Sea-Level Rise Milestones

Timing of exceedance of different threshalds (increments of 0.1 m) under different SSPs. Thick bars show 17th-83rd percentile ranges, and black circles

show median value. Thin bars also show 5th-95th percentile ranges for SSP1-2.6 Low Confidence and SSP5-8.5 Low Confidence scenarios.

2050 2100 2150 2200 2250

Year by which rise of 1.17m above 1995-2014 is expected

METERS
1.1m %
219| e
1960 1978 1988 1998 2000 20108 2020
Datumsko leto
Year
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+16 cm od 1902, trenutno cca 4
mm/leto, pospesuje do 10 mm/leto

m v
»f Sea-Level Rise Milestones

nt thresholds (increments of 0.1 m) under different SSPs. Thick bars show 17th-83rd percentile ranges, and black circles
iIso show 5th-95th percentile ranges for SSP1-2.6 Low Confidence and S5P5-8.5 Low Confidence scenarios.

B 55ps.g.5 Low

Lo A— Confidence
B 55p1-2.6 Low
* Confidence
csps.85 L B sspsss
: .5 Low — B ssp37.0
Confidence [
I
SSP1-2.6 Low W ssp1-26
Confidence J— F-sspits
S5P5-85
0
S5P3-7.0
SSP2-4.5
2100 2150 2200 2250 2300
S5P1-2.6
Year by which rise of 0.4m above 1995-2014 is expected
S5P1-1.9
GET DATA »
| i
-eve| Rise Milestones
ds (increments of 0.1 m) under different SSPs. Thick bars show 17th-83rd percentile ranges, and black circles
-h-95th percentile ranges for SSP1-2.6 Low Confidence and SSP5-8.5 Low Confidence scenarios.
2300
BN s5P5-8.5 Low
— Confidence
B 55p1-2.6 Low
0 Confidence
GET DATA ~ E sspsss
— N ssp3.7.0
N ssp2.4s
I N sspi-26
P N 55p119
=
2050 2100 2150 2200 2250 2300
Year by which rise of 0.6m above 1995-2014 is expected
METERS
GET DATA =




BLUE ECONOMY FORUM 2024:

o . e .
h: A RS O S e a | eve | Increasing sea level, mitigation measures and water management

= [ISe monltorlng l
]
2301
How to measure the sea level ®* o
E & ®
® 225 o e
. 5 = °
Adaptation in different . o °
evironments 52 °e o
- ¥ ®e o ® b
o= 2201
= L ]
e & * ® * e *®
o] &
g o o® *% ® ) |
= . . o ® o ° v ®
L
2151 » -. ® - I e B
L ]
® ® °
[ ]
210 %
1960 1970 1980 1990 2000 2010 2020

Datumsko leto
Year

—— Trend srednjih letnih viSin morja (10-letno drsece povprecje) v obdobju 1961-2021
_ Annual mean sea level trend (10-year moving average) for the period 1961-2021




BLUE ECONOMY FORUM 2024:
Increasing sea level, mitigation measures and water management

o
9

==X Easy task: (Izola P500, 2100, dvig + 1,1 m)

Return periods
of extreme
tides?

(superpostion)

.fo'ruhteva ulica

P
AURE” -4
o




o BLUE ECONOMY FORUM 2024:
o Increasing sea level, mitigation measures and water management

=== Koper P500, 2100, dvig+ 1,1 m
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Secovlje P500, 2100, dvig+ 1,1 m

Return periods
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Modelling expected flood damage for specific event (P100 + 1,1 sea

level rise)

Podrocje Skod - generirano po podrodjih

| P100+0,4 - EUR

P100+0,61 - EUR

P100+1,1 - EUR

KULTURMA DEDISCINA 2.171.580 2.401.071 2.740.500
INFRASTRUKTURA 3.524.2%4 4.181.728 5.263.638
KMETIISTVO 154.560 234,316 321.586
GRAJENE POVRSINE 10,156,433 12.351.658 15.798.559
STAVEBE 255.450.042 280.138.234 279.152.474
OKOUE 977.564 1.017.63%9 1.101.885
PROMET 3.611.507 4,106,399 3.579.651
STANOVANIA 3.409.093 E.ETE.Edl 5.266.996
INDU. IN POSLOWNI SUBJEKTI 4.332.600 5.341.200 8.124.200
SKUPAJ VISINA SKOD 283.828.774 293.643.436 323.350.329

Podrodje Skod - generirano po podrodjih P100+0,4 -% P100+0,61 -% P100+1,1-%
KULTURNA DEDISCINA 0,77% 0,82% 0,85%
INFRASTRUKTURA 1,24% 1,42% 1,63%
KMETISTVO 0,07% 0,08% 0,10%
GRAJENE POVRSINE 3,58% 4,21% 4,85%
STAVBE 90,00% HB8,59% 86,23%
OKOUE 0,34% 0,35% 0,34%
PROMET 1,27% 1,40% 1,73%
STANOVANIA 1,20% 1,32% 1,63%
INDU. IN POSLOWNI SUBJEKTI 1,53% 1,82% 2,51%
SKUPAI VISINA SKOD 100,00% 100,00% 100,00%

Interpretation!
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Spatial distribution of flood damage for specific retur evetn + sea level rise

Legenda
Legenda

P100 + 1.1 m P100 + 1.1 m

KRPAN: VSOTA KRPAN: VSOTA
— R = o

3.14

= 14..55 == 14..55

55..213 55..213

213..818 213..818

818..3133 818.,3133
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= T = o >671022 = 2E7%022

Obmodji: ob¢ina Ankaran — Lazaret in Avtokamp Adria
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Spatial distribution of flood damage for specific retur evetn + sea level rise

Legenda

P100 + 11 m
KRPAN: VSOTA
<3

3.14

Legenda

P100+ 1.1m
KRPAN; VSOTA
<3

3.4

14..55
55..213
213..818

213..818
818..3133
3133..11986
11986...45854
45854...175413
175413...671022
2671022

175413..671022
671022

Obmodji: obcina Piran — Strunjan in Piran
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Spatial distribution of flood damage for specific retur evetn + sea level rise

Obmodji: obcina Piran —
Lucija in

Secovlje

Legenda

P100 + 1.1 m
KRPAN: VSOTA
<3

3..14
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=== Target areas for systematic adaptation
measures:

1. Ankaran Lazaret

2. Ankaran Avtokamp
3. Koper Luka Koper

4, Koper Badasevica

5. lzola Ladjedelnica

6. lzola Marina

7. Piran Strunjan

8. Piran Piran

9. Piran Lucija

10. Piran Secoveljske soline in Jernejev kanal
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Population in specific target areas:

P100+0,40 P100+0,61
Sum of | Sum of ] Sum of | Sum of
St. Ob¢ina obmocje PREB NOCNI|PREB DNEVNI | Sum of m2 Ob¢éina obmocje PREB NOCNI|PREB DNEVNI |Sum of m2
| Anlkaran AdriaCamp 0 17.7 1211.4 Ankaran AdriaCamp 0 17.7 1211.4
2 MO Koper | Badasevica 1216 9695.9 561497.4 MO Koper Badasevica 1371 9809.2 573371.5
3 Izola Ladjedelnica | 124 664.8 27905.1 Izola Ladjedelnica 169 790.4 32718.1
4 Ankaran Lazaret 0 24.6 1332.6 Ankaran Lazaret 0 4.7 1336.6
5 Piran Lucija 751 835.8 108869.2 Piran Tuciia 817 933.5 119455.1
6 MO Koper | Luk Sum of | Sum of 5554.1 467515.8
1 : :
/ zola M) Obeina Oznake vrstic PREB NOCNI |PREB DNEVNI|Sum of m2 23257 |945149
8 Piran Pira : = — 752.1 133774.6
9 Piran Sex| Ankaran AdriaCamp 0 17.7 1584.6 YTY 340603
10 Piran Stru| MO Koper Badasevica 1903 10291.7 629149.3 96.6 13281.5
Skupna vsofa | Skupna vsota [Sku T, 1, Ladjedelnica 259 810.6 37281.7 205527 14712398
Ankaran Lazaret 0 34.7 1892.2
Piran Lucija 1285 1086.6 148482.2
P100+1,1 MO Koper Luka Koper 18 6009.7 519714.9
Izola Marina Izola 1494 3606.6 128793.2
Piran Piran 2115 771.9 142871.9
Piran Secovlje 227 263.1 39276.4
Piran Strunjan 67 06.6 13416.7
I I —
Skupna vsota 7368 22989.4 1662463.1
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Scenarij P100 leto 2100

(pesimisti¢ni + 1,1m ) — m2 rabe v

pritli¢jih objektov v obmocju -

Agregatno za analizirano obmocje |Luka Koper Marina lzola

Gasilski dom

Hanger, baza, remiza 235.7 11934

Hladilnice in specializirana
skladisca 16139.5 1512.5

378.5 36 ot . .
Hotel, motel 1155.3 51 5399.3 1875.5 Cl |J NO anNda | 1ZIrana
Industrijski del stavbe 19958.7 1940.7 50.1 3960.6 Ve . Ve .
255 102 s Obmocja in ucinki
154.9 399.3 926.6 44.2 23.1 . .o
Klinika, ambulanta 110.1 1118 dVlga n a nJ | h
Koca, dom 6.7 31.1 42 129 R . .
Kolesarnica, colnarna 127.8 72.4 335.2 (raba v pr|t||CJu Objekta
Kontrolni stolp 256.9 PRIMER - Del)
128.8 26.6 41.9
LetaliSce 2399 (vir: register nepremicnin)
2641.6 204.3
Nadstresnica 66.5 6
Nakupovalni center 85.3 21.6 226.5 337.4 139.2
Nedokoncan industrijski del stavbe 14553.6 34

Nedokoncan nestanovanjski del
stavbe 1610.4
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> Adaptation of infrastructure

Traffic Medium

Low

Of the municipal infrastructure (water supply, wastewater Very high — urban
disposal, landfills), the municipal wastewater and stormwater drainage, waste water
disposal system is particularly vulnerable to the rise in mean sea collection and treatment
level due to climate change.

Specific
infrastru
cture!

Srednja (protierozijska
zasScita in obstojeci nasipi)
Nizka

Nizka
Nizka
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Proces prilagajanja - Vrste ukrepov

Negradbeni ukrepi: ? @ Gradbeni ukrepi

Pripravljen celovit katalog ukrepov — za obe vrste ukrepov:

V okviru sprejemanja strategije se bo potrebno opredeliti katere
ukrepe bomo izvajali

Glede na kompleksnost izziva se bo potrebno ukvarjati s kombinacijo
Stevilnih ukrepov

Povezanost z ukrepi iz NZPO, vendar so tu ukrepi bolj specifi¢ni
Ukrepi opredeljeni na nivoju strateske opredelitve, nacin izvedbe

ukrepa je stvar akcijskega naérta (operativni program) in konkretne izvedbe
opredeljenih ukrepov (ukrepa)

Primerjava z ukrepi v tujini — razvoj terminologije

V okviru oblikovanja strategije se moramo znati pogovarjati o vseh ukrepih in njihovi izvedljivosti
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=== Main categories of constuctive measures

. Measures for individual adaptation (protection) of individual facilities, activities
or infrastructure to sea level rise (measure U17 according to the NZPQO)

* According to the reviewed literature, system measures are divided into the
following three typologies of measures:

. System measures, with which protective measures are implemented on the
existing coastline before sea level rise,

. System measures, with which protective measures are implemented seaward
before sea level rise (example: the Netherlands),

System measures, with which protective measures are implemented
landward before sea level rise, activities, settlements and infrastructure are
retreating due to sea level rise — (more suitable for sparsely populated areas
that are difficult to protect).




Erosion protection measures




SR Adaptation process — catalogue of measures
/2 measures for which open discussion is necessary

w GR/negr Kratki naziv/SLO Kratki naziv/ENG Opis SLO

negradbeni  Celoviti nacrti Comprehensive Plans Providing long-term planning tools, which are used primarily to guide
the future strategic and spatial development of the community.

CcC2 negradbeni  Coniranje Zoning and Overlay Zones Providing a legal framework that governs the use and development of
land in @ community. Zoning maps divide a community into areas
based on the type of permitted use (e.g., residential, commercial, and
industrial), and within each zone, an ordinance sets forth planning
requirements

CC3 negradbeni  Regulativa na Floodplain Regulations Minimum requirements for regulating development in floodplains
podroc¢ju gradnje na should be introduced. In these areas, structures should be
poplavnih obmocjih constructed in a way that minimizes flood damage (e.g., raised,

watertight structures). Use restrictions may be imposed in the 100-
year floodplain (e.g., limiting permitted uses to low-density
residential, agricultural, or recreational uses). Planning requirements
may also be imposed in the 500-year floodplain.




Potential measures in specific target
areas

Systemic measures by area are the basis for starting a discussion on the method of
implementing measures in areas where a higher risk has been identified and comprehensive

(not individual) measures of protection against harmful effects due to mean sea level rise could
be implemented.
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Legenda

P100 + 1.1m
KRPAN: VSOTA
<3
314
14..55
55..213
213..818
818..3133
3133...11986
1198645854
o mmll  45854..175413
 175413..671022
K >671022
<

Obmodji: ob¢ina Ankaran — Lazaret in Avtokamp Adria
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Legenda

P100 + 1.1 m
KRPAN: VSOTA
<3

3.14

14..55
55..213
213..818
818..3133
3133..11986
ml 11986..45854
i 45854..175413
_ 175413..671022
=1 >671022

Obmocji: Mestna obcina Koper — Luka Koper in BadasSevica
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Adaptation measures on specific target areas
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Obmodji: obcina Izola — Ladjedelnica in Marina
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Adapation measures on specific
target areas

Legenda
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Obmodji: obcina Piran — Strunjan in Piran
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Adapation measures on specific target
areas

Legenda
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Obmodji: obcina Piran — Lucija in Secovlje
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Adapation measures on specific target
areas

Legenda
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Obmodji: obcina Piran — Lucija in Secovlje
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Cost assessment

High, distributed in time
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Not only extreme events, gradually also regular tides:
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Scenario (+ 0,61 m) +
Regular tide (+0,7 m)

Area of Piran
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——~ Adaptation outside the specific target areas
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Ebix’ Other impacts — without climate change:
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== Conclusions —being able to discuss about the future — challenge of

generations
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Can we discuss about adaptation measures while the sea is rising?
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