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Why mainstream

Climate Change considerations

Temperature Increase (average, minimum and maximum)

Increase of hot extremes

Decrease of cold extremes

Annual Decrease in precipitation (for RCP8.5 scenario)

Redistribution in annual precipitation cycle

Less summer precipitation (risk of drought)

Increase in number and intensity of extremes (risk of floods)

Report on “CLIMATE EXTREMES PROJECTIONS FOR MACEDONIA UP TO 2100”
by Dr. Viadimir Djurdjevic for UNDP, MoEPP of Republic of North Macedonia

Climate Change is a result of interplay of multiple causes and
consequences. The primary cause being an imbalance in the
green house gases emitted into the atmosphere which triggers
a systemic and cyclic shift in normal atmospherical processes
resulting in changes in Global weather patterns. Such rapid
changes in weather patterns affect both regional and local
landscapes/ecosystems/biodiversity.

This is because local systems struggle to adapt and evolve
given the margins of unpredictability of climate change
triggered extreme events. Hence any approach in spatial
planning should seek to understand and address concerns
such as;

Which factors of Global Climatic variables are going
to affect the country and its regions ?
How are these going to affect the country at large ?

How will different geographic regions, different types
of ecosystems, local landscapes be affected by
the Global Climate Change Variables ?

Which other location specific anthropogenic factors
or entities could exasperate local impacts ?

Which are the most vulnerable landscapes and
regions ?

How well-equipped are such vulnerable regions,
in addressing such risks ?

What are the spatial implications of predicted
climate change trends ? How does these
implications affect any given region or locality ?

What preventive or mitigative measures can be
taken to reduce the degree of impact ?

What proactive measures can help regions and
localities strengthen its resilience to such extreme
and unforeseen risks ?

How can communities and governments be

Climate actions and strategies in all levels of spatial
plans (National Spatial Plans, Special Plans,
Urban Plans, Land use Plans, Neighbourhood Plans).

Connect between higher level plans and lower level
plans in terms informing each other for policy
making.

Collaboration with communities, citizens and other
relevant organisations in the process of spatial

plan preparation at various levels (in higher level and
lower level plans).

NATIONAL SPATIAL
PLAN 2021 - 2041

* Demographic data: In case of climate change studies
and impacts, demographic data allows to
estimate; carbon footprint, carrying capacity,
resource need etc. These assessments could inform
strategic actions with respect to; a) need and
availability of resources, b) estimation of per capita
ecological footprint and carbon footprint which can
inform prioritised measures at various levels (from
individuals to communities within any territorial
limits), c) accounting of emissions.

* Incorporation of Climate Change considerations into
the decision making process to determine
allocation of land/area for various development
projects especially with respect to addressing
conflicts with land use plans or spatial plans.

*  Using climate change based spatial assessments to
inform planning and development decisions.

+
POLICY DIRECTIVES
AND STRATEGIES

BEST PRACTICES

DATA AND DOCUMENTATION RELATED TO CLIMATE CHANGE CONSIDERATIONS

CONTEXTUAL RESEARCH

[ J o
prepared for extreme events ?
COUNTRY REGIONAL SETTLEMENT NEIGHBOURHOOD
LEVEL LEVEL LEVEL LEVEL

How can new development choices be more climate
change resilient ?

How can existing landscapes and human habitats
adapt and be more resilient ?

How can the ecosystem services provided by natural
systems be utilised to strengthen resilience of
settlements and landscapes ?

EXISTING URBAN

AND
RURAL PLANS

SPATIAL DATA REPOSITORY AND PLATFORM
Assessment and Evaluation associated with Climate Change considerations

Decision Making Tools and Mechanisms

EXISTING LOCAL

AREA DEVELOPMENT

PLANS

COLLABORATION
COMMUNITY PARTICIPATION



Climate Change implications

in North Macedonia
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What are the contextual
spatial (lLand and landscape)
paramaters that can increase

Climate Change risks and impacts?

L
=
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NATURAL TERRAIN AND TOPOGRAPHY

Valleys surrounded by mountains and hills can have regional climatic changes and consequences,
Alpine regions will have different implications and risks, floodplains and water bodies along with the
catchment areas will have different local impacts and will be driven by various location specific
parameters. Continental plains may have different and localised implications and consequences
especially w.r.t drought and agricultural landscapes.

DEGREE OF SLOPE

The steeper slopes in regions where rainfall increases are predicted will be more vulnerable.

SOIL STABILITY
Soils which are inherently less stable because of its structural properties on slopes which are subject
to intense rainfall especially with new changes in rainfall distribution would make previously less

vulnerable regions more vulnerable.

SOILTYPE

Whether with low drainage capacity etc. which can cause increased water retention that may

further destabilise the land.

LAND COVER W.R.T WHETHER PERMEABLE OR NON-PERMEABLE
Non-permeable areas will cause increased rate of run-off and reduce the time of concentration of
water in reaching the sink. Catchments with non- permeable surfaces are at more risk to flooding or
flash floods. Permeable lands allow percolation and reduce the run-off rate and increasing the time

of concentration. of water in the sink, thus reducing risk of flash floods.

LAND COVER W.R.T WHETHER VEGETATED/PLANTED OR NOT

Planted and vegetated surfaces allow water retention and percolation reducing run-off rates and

thus flash floods in catchment areas.

VALLEY AREAS IN PROXIMITY TO LANDSLIDE PRONE HILLS/SLOPES

These low lying areas will also be affected by landslides and soil deposition.

FLOOD PLAINS

Flood plains are highly dynamic areas which are subjected to inundation with varying

water in the river and lake. With changes in precipitation extremes and seasonal changes, the run-off
from catchment will change due to increase in incident rainfall, thereby changing inundation

patterns and floodplain extents.

DRY VEGETATION AND AREAS WITH FOREST FIRE RISKS
Those landscapes with dry vegetation and in dry climatic regions will be more prone to increased
forest fires if these areas are found to have more increased

temperatures and hot days.

ALTERED NATURAL TERRAIN RESULTING
FROM CONSTRUCTION ACTIVITIES
Altered terrain affects surface water flow dynamics. This can cause flooding in new areas.

Such local and regional interventions can further the impact of extreme precipitation events.

FRAGMENTATION OF SURFACE DRAINS OR NATURAL STREAMS BY
ARTIFICIAL/MAN-MADE OBSTRUCTIONS

By blocking natural drains the upstream areas will be at risk of back flow of accumulated water, it can
cause saturation of soil causing it to wash off and destabilise the land. When streams are obstructed
the downstream water needs and soil moisture is affected adding to the drought like situation and

depending on the type of stream it can also deplete the sub-surface water dynamics.

STORAGE CAPACITY OF DAMS IN CASES WHERE

CATCHMENT MAY RECEIVE INCREASED RAINFALL

The altered run-off quantity generated in catchments of dams where changes in precipitation
extremes are predicted is important to estimate. (Eg: some areas are predicted to see upto 60%
increase in number of days with rainfall above 40mm/day and with 20% increase in

daily maximum precipitation accumulation.)

DESIGN AND CAPACITY OF STORM WATER DRAINS

Often storm water drains, storm water canals and channels are designed for average.

But with changes in the average and extreme rainfall events the

design capacity of storm water channels/drains/canals will have to be compensated by either
enhancing the design capacity or by taking passive design measures to reduce the load on the drains.
Some such passive and landscape infrastructure measures includes increasing permeable surfaces

in the catchment, installation of green infrastructure such as rain gardens, bio-sales etc.




Principles of Climate Change
Management in

VULNERABILITY AND
RISK ASSESSMENT

EMBEDDING INTO THE PLANNING

PROCESS (ACROSS PLAN PREPARATION,

EVALUATION AND IMPLEMENTATION)
MITIGATION MEASURES

TO REDUCE RISKS
ACROSS SCALES
OF PLANS
ADAPTATION MEASURES
TO ENHANCE RESILIENCE
INTEGRATING

MULTIPLE SECTORS

ADAPTATION MEASURES
TO LOWER EMISSIONS

The picture is provided by the City of Skopje



A. Identification of spatial implications and

Future annual change in number of Areas with additional .4

extreme precipitation events Landslide and
elevated risks associated with Climate Change Relief map (which also showing Avalanche risks
. . . topography or contour lines) triggered by CC
Cumulative multi-layer spatial assessment
Slope analysis Map

Valleys and Ridges Map

Temperature variability prediction map
for country (for three scenarios)

CClIa

Areas with elevated Land cover Map

drought risks

triggered by CC Mining areas map

Aridity index map for the country

Sub-surface water (aquifer) condition

g Seismicity map which shows
map (areas with degraded or and

| ' fault lines
depleting aquifer/ground water)

Future annual change in tropical nights Areas with higher  CCI.2 CCLE  Habitat vulnerability Temperature variability prediction map

Heat_wave risks triggered by CC for country (for three scenarios)
Annual change in extreme heat waves triggered by Wildlife habitat map (water and land
(WSDI index) CC prediictions habitatsgnd ecosystems)
Future an.nual change in Areas with additional Landslide and
consecutive dry days Avalanche risks triggered by CC
Areas with low vegetation cover and low Relief/Terrain map with contours
tree density distribution and elevation data

CClL.3 Areas with Future annual change_ in number of tAl_'eas wghbac?étlonal Flood risks . Ar eas ofindustrial. CCL.6
iti . . g
risks triggered by CC Flood prone areas w.rt rivers Areas with additional Landslide and by CC implications
(Floodplains and dralr]age areas \x_/lth Avalanche risks triggered by CC
catchments/basins boundaries)
. Mining areas and areas of industrial
Valleys and Ridges Map pollution (including chemical, nuclear
and manufacturing industries with
information on type of industry)
Dams location-catchment and @ 1
CCLT  Habitat vulnerability downstream drainage area mapping
triggered by CC w.r.t various models of
incident rainfall in the catchment
Nc - National scale; Rc = Regional scale; CCI - Climate Change Implication tSource: Modelling the impact of dam failure scenarios on flood inundation using SPH authored by; Mahesh Prakash, Kai Rothauge,

Paul W. Cleary https://doi.org/10.1016/j.apm.2014.03.011 Copyright © 2014 Elsevier Inc. All rights reserved.



B. Decision Making Spatial Tools and Strategies
at country (Nc) and region (Rc) scale
Cumulative, multilayer spatial assessment - Outputs

National Special

© National Comprehensive
Hazard Zonation Map

Natural disaster events and extreme
events of past

Seismicity map which shows fault lines

Soil erodibility map
Relief Map (Terrain Map)

Mining areas and areas of industrial pollution

Dam spills and associated flooding risk map

Map showing all existing human settlements
(Land cover Map)

Map showing all future developments

These map will be a useful reference for management and decision making for
national authorities and has to be supported by detailed legends and
qualitative/quantitive spatial and non-spatial information.

@ National Adaptation

Regions Map

These are those
regions which has
been identified to be
affected by climate
change extremes.

The priority regions
for adaptation would
be those regions
which has been
identified to be
affected by climate
change extremes.

Development Suitability :

and Suitability based disasters and extreme events
Strategies for sectoral Areas of no or low agri suitability
development Areas of no or low environmental

Areas with elevated drought risks triggered by CC

Areas with higher Heat wave risks triggered
by CC predictions

Areas with additional Flood risks triggered by CC

Areas with additional Landslide and
Avalanche risks triggered by CC

Habitat vulnerability triggered by CC

Areas of industrial disaster risks elevated

by CC implications

Catchments with elevated risks for Dam breach
triggered by CC risks of increased precipitation

Map showing all existing human
settlements (Land cover Map)

Map showing all future developments

Areas of no or low vulnerability to

resource value
Areas of existing development

Deduce areas falling under

Productive Landscapes suitable for

Hazard zones, Resource
regions and Adaptation
regions from the country map

The areas would be most
preferred for any future
development and expansion.
Lower level spatial plans could
use this reference to avoid
areas of risk and vulnerability
while planning.

Sectoral policies and sectoral
plans could refer to this spatial
information to inform there
respective policy making. (This
is especially relevant for those
sectors which do not have
specific spatial assessments
related to risks and

© National Resource
Management
Regions Map

Agriculture and Cultivation

Ecosystems Map

Water Resources Map

Mineral Resource regions map

Map showing rivers and stream networks

(O TT

vulnerabilities associated with
climate change.



— Nc.6 ’

National spatial strategies
and protocols/guidelines
for Resource Regions Management
Include strategies for conservation and protection of
these areas, identification of responsible authorities,
institutions in charge as well as management strategies
for individual National Parks/Reserves/Sanctuaries.

' Provide information on various protocols/guidelines for
Nc.3 Spatial strategles_ _ any f'actlwty having any spatial |mpl|cat|ops assomateql with Strategies and mechanisms
and protocols/guidelines for tourism sector, forest management, habitat and species . . . . . .
- o . ) to protect highly productive Strategies and mechanisms Strategies and mechanisms
National Reserves/Parks/ management/monitoring etc. (if such protocols doesn't . . . . .
. : . lands which are most suited to protect water to regulate regions which are mineral
Sanctuaries Management exist, these will have to be prepared and approved by . o ) . ? - .
o for agriculture and cultivation. resource regions, rich. Delineate mineral resource regions,
concerned authorities). . . . . . -
Ensure that these landscapes are areas with high risk to information on mineral resource
protected Strategies for sustainable pollute critical water availability in various reserves,
Th trateai d brotocols to b lved th h agriculture Prescribe preferred resources Adaptation needs to Prescribe phasing of mineral exploration,
. lets e stralegies aﬁ bpro tc? cols 't% I\/i gvto ve fE rougha t agricultural practices for various soil revive those water resource extraction, limits to extractions of
Jo'g F?ﬁer.c'sf;l] cota cxa lon W'f S I?'Islglo lnwron(;'nlsln types and terrains. regions which minerals, allowable methods for extrac-
an ysical Flanning, Agency ot spatiat Flanning and vlan- are degraded. tion based on risks to other natural

agement authorities in-charge of national reserves/park/

. resources, landscape, land etc.
sanctuaries.

Derived through collaborative efforts involving disaster
management authorities. The spatial output map, “National

Comprehensive Hazard Zonation Map” under Nc1 is the To be evolved with reference to identification of specific
supporting reference map for developing appropriate ‘ climate ghange implications that are spatial in nature
strategies and guidelines of management of these regions. National spatial strategies Nc.% , Nec.7 Recommendations to inform for any given sector.
and protocols/guidelines sectoral strategies to address
for Hazard Zone Management climate change related risks

Conside.r regional diﬂ‘erencgs and hence along.with the For sectors especially, agriculture, water, forestry,
overarching protocols, specific protocols for unique and industries etc. such recommendations would enable,

regional differences could also be better informed sectoral management decisions.
integral in these protocols.

Derived through collaborative efforts with experts and
concerned authorities. To be evolved with reference to
best practices from across the world and will have to
be articulated to suit to the social, environmental, and
administrative strengths unique to the country.

Enable the mobilisation of different sector including
industries and skilled workers for emergency production
and services in case of any extreme events

(eg: the recent CoVID-19 pandemic has shown the need to

b establish protocols for such extreme events).
Nc.5 National spatial strategies The spatial output map “National Adaptation Regions R dati to inf
an_d protocols/guidelines_for Map” ungler Nciis the supportir?g referenc?e map for Enable every sector to be capable of handling emergency ecomg;::stzr';r; a° :‘moér':: Nc.8 ’
Climate Change related Rl_sk developing appropriate stll'ategles and guidelines of protocols, enough preparedness training Authorities and emgr enc
Management and Adaptation management of these regions. and regular drills are critical. Protacols/gui dglinez
for different sectors
Prioritise interventions in these critical areas for climate The spatial planning components related to extreme
change impact management, followed by areas outside events and climate change consideration across scales can

these which are affected by climate change. provide spatial information for emergency management.



Geo-referenced mapping and delineation of the regional
landscape network system with detailed

classification of landscape types is the heart of the regional
landscape structure plan.

y 4

Regional Landscape

Structure (Master) Plan Include landscapes and areas with hazard risk.

Prescribe special regulations to manage any activity
that may affect these regional landscape resource.

Delineate and earmark a regulatory buffer around the
regional landscape system.

This buffer zone should be managed through
its special regulations.

A\

Buffer Zone Delineation and
Buffer Regulations for the
regional landscape system

Buffers should be delineated to ensure protection to the
core habitat and core landscape.

Buffer requirement for forests, lakes and rivers may
different as each are affected differently from external forces. ©

Buffer width and characteristics may be decided based on
the functions, buffer performance requirement and
ecosystem type. These functions may include; Damping
of sound and light pollution, Filtration of run-off pollutants ®
seeping into the landscape or soil from surrounding areas,
Stopping anthropogenic activities or human access.

-

National spatial strategies
and protocols/guidelines
for Resource Regions Management

Areas with high vulnerability and areas with high ecosystem value or resource value should be protected from
urbanisation, industrialisation or any other intense/harmful activities. These should include;

b b ¢

Highly vulnerable areas, high risk Areas downstream and Habitats and resource areas of high
areas w.rt hazards - Ref'er N up§tre§m of dams which are value within the regional landscape
National Comprehensive Hazard high risk zones in cases of system has to be declared as no

extreme rainfall. development zones - Core Habitat

Assessment and Zonation. ,
areas, Rivers and lakes.

Certain activities related to nature tourism, and other
recreational activities could be permitted under regulatory
conditions. Restrict number of people, duration

and regulating access.

A\

Areas identified with lower probability of risks and hazards

y 4

Regulated Development
Zones and Regulations

may not be classified as no-development zones, @
but such regions may have time bound regulations.
Restrict access and activities especially when

(time of the year) the risk is high.(Eg: Regions with flood

risk maybe regulated by allowing limited/temporary
activities during non-monsoon seasons).

Guidelines for Density
Management for each Region

For mainstreaming climate change considerations into
their urban/rural and local area plans

!

The human carrying capacity assessment based estimation
of number of people that can be supported within a given
geographical area: calculated w.r.t locally available essential
resources (water resource potential and food productivity
potential etc.)

Identifying most viable areas to sustain human population
as population grows.

Improve carrying capacity of stressed areas with measures
such as water harvesting, agro-forestry, urban farming and
other green infrastructure the resource potential of the
region can be enhanced, thus allowing higher densities and
population.

Proactive management of population densities based
on carrying capacities in newly developing or urban-
ising areas for sustainable resource management and
reduce resource related risks.

Buffer Zone Delineation and
Buffer Regulations for the
regional landscape system

A\

Refer to Brochure 2 on Recommendations for
mainstreaming CC consideration in lower level plans,

for detailed recommendation of spatial components to be
integrated into lower level plans. This is to ensure that climate
change considerations are part of lower level plans as well.
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Integrating Climate Change
considerations into
Spatial Planning

90900900

INCORPORATE CLIMATE CHANGE CONSIDERATIONS INTO THE LARGER
METHODOLOGY OF SPATIAL PLANNING

INCLUDE SPATIAL DATA ON CLIMATE CHANGE IMPLICATIONS INTO THE SPATIAL
DATA INFRASTRUCTURE (SDI) AND INSPIRE PLATFORM

PARAMETERS FOR EVALUATION OF SPATIAL PLAN FOR CLIMATE CHANGE
INTEGRATION

PERFORM SPATIAL ANALYSIS AND COMPREHENSIVE ASSESSMENTS OF CLIMATE
CHANGE PARAMETERS AND IMPLICATIONS USING TOOLS LIKE GIS, DPSIR
AND SWOT

INCLUDE SPATIAL STRATEGIES FOR CLIMATE CHANGE MANAGEMENT (MITIGATION,
ADAPTATION AND RESILIENCE BUILDING)

INTEGRATE CC CONSIDERATIONS INTO DECISION MAKING RELATED TO SPATIAL
PLAN (PRIORITISATION, TRADE-OFFS ETC.)

EVALUATE FINAL SPATIAL PLAN TO EXAMINE INTEGRATION OF CLIMATE CHANGE
CONSIDERATIONS/ASSESSMENTS

USE RECOMMENDATIONS TO INFORM LAND MANAGEMENT AND LAND
REGULATIONS AND POLICIES AT NATIONAL, AS WELL AS LOCAL LEVEL

03 04

FINAL SPATIAL PLAN

INTEGRATING CLIMATE
CHANGE

02 01

The picture is provided by the City of Skopje



Supporting and Facilitating
instruments for integration of
Climate Change Aspects

The picture is provided by the City of Skopje




