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~ƛōŜƴƛƪ-Knin County: Key Features 

Å Covering 5.3% of country and 19.2% of all islands 

Å Median age is 44.1 (42.4 for Croatia) 

Å Population 109,000 (2.6% of /ǊƻŀǘƛŀΩǎύ 

Å GDP 6.4 billion HRK (2% of national GDP)   

Å Per capita income 58,995 HRK (77% of Croatia average) 

Å Development index for the county was 81% of Croatian average in 2013, 
which is higher than in 2010 when it was 63%. 

 



Economic Structure of the County in 2011 

Agriculture, forestry and fishing 

2% 

Manufacturing and mining 

17% 

Construction 

8% 

Wholesale and retail trade 

20% 

Information and 

communication 

2% 

Financial and insurance 

activities 

5% 

Real estate activities 

20% 

Professional, scientific, 

technical, administrative 

5% 

Public administration 

17% 

Other service activities 

4% 

Agriculture, forestry and fishing

Manufacturing and mining

Construction

Wholesale and retail trade

Information and communication

Financial and insurance activities

Real estate activities

Professional, scientific, technical, administrative

Public administration

Other service activities

Å Dominant activities n 
GDP are 
manufacturing, trade, 
accommodation and 
food services. 

Å Dominant for 
employment are 
similar. 

Å Tourism is included 
under several sectors. 

Å 79% of total activity of 
the county is in ~ƛōŜƴƛƪ 
Municipality. 
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Å Temperature has gone up 0.22ϲC per decade since 1951, more so in the 
last 3 decades; greatest increases in summer  

Å Projections for future: increases of 0.3 to 0.5ϲC per decade Ą by 2040 
temperatures could be between 1ϲC and 2ϲC higher 

Å In the last century Croatia experienced a decline in precipitation. 
Projections are uncertain to 2040 but from 2040 to 2070 expectation is 
for a decline of about 0.5mm/day, possibly more in the summer 

Å Sea level rise depends on scenarios but could be between 0.15m and 
0.31m by 2050 and between 0.28m and 1.08m by 2100. 

 

Climate Change Trends 
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Vulnerability of Sectors to Climate Change: Tourism 

Å Arrivals increased from 650,000 (4 million tourist nights) in 2011 to  

760,000 arrivals (4.8 million tourist nights) in 2014 

Å 85% of arrivals and 90% of tourist nights are in July and August 

Å Estimated contribution 2.1 mn. HRK (ϵ270 mn.) or 32% of county GDP 
Lower bound is 7.5% 

Å Important subsector - nautical tourism; Ҕнл҈ ƻŦ ŎƻǳƴǘǊȅΩǎ ƳƻƻǊƛƴƎǎ 
and >28% of nautical tourism profits in Croatia , and around 32 of 
total tourism revenues in % in the ~Y/ 

Å National parks: Krka with 700,000+ visitors and 58 mn. HRK revenue 
and Kornati ǿƛǘƘ ҒмллΣллл ǾƛǎƛǘƻǊǎ ŀƴŘ уƳƴ IwY ǊŜǾŜƴǳŜ 
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Vulnerability of Sectors to Climate Change: Tourism 

Å Predictions of tourism numbers vary across models : 

a) HTM model shows a decline with temperature increases in the 
Mediterranean.  For ~Y/ declines in 2025 could be in the range of 3-
13% 

b) PESETA model with same climate projections predicts an increase in 
visitors for temperature increases of 2.5ϲC, ambiguous change for 
increases to 4ϲC and decreases for higher increases 

Å Nautical tourism is likely to be affected by SLR and higher frequency of 
extreme events. Impacts negative but hard to predict 

Å National parks may be damaged; waterfalls such as Skradinski Buk may 
dry up and hydro power plants demand for water will conflict with low 
flow requirements 
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Å Estimates of the impacts of climate change on total in ~Y/ are inconclusive 

Å Most likely the impacts will be small in total for temperature increases up 
to 2.5ϲC but declines may occur in July and August. Bigger effects may be 
observed after 2050 when higher temperature gains are possible 

Å Adapting means offering more options and activities for shoulder seasons 

Å It will also mean greater pressures in catering for July/August visitors in 
terms of energy and water 

Conclusions on Tourism Impacts 

Å Importnatly facilities vulnerable to 
SLR and storms will need greater 
protection 
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Å Only 1.3% of land is irrigated but 30% uses costly 
water from the supply system 

 

Vulnerability of Sectors to Climate Change: Agriculture 

Å Together with fisheries and forest this sector accounts for only about 2% of 
GVA: mostly  small fragmented farms with aging ownership, very few 
commercial businesses engaged in agriculture 

 

 

 

 

 

Å Organic agriculture in the county grew from 140 ha in 
2008 to 417 ha in 2011 and now makes up 3.7% of the 
total agricultural land Ą promising sub-sector. 
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Å Sector very vulnerable to climatic events Ą Main impacts are: changes in 
yields (+/-), flood/storm damage (-), incidence of disease (-?).  Detailed 
assessment difficult to make 

Å Between 2000 & 2007 average annual losses from floods, storms and 
droughts were ϵ176 mn.  This may increase in the future 

Å On the other hand warmer winter and spring seasons might benefit 
production (possible increases in yields for grapes and olives) 

Impacts of Climate Change on Agriculture 
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Å Work is ongoing in Europe on how to respond to such changes and make 
agriculture more climate resilient in the future. Measures include a shift to crops 
that are more resilient, use of insurance, and the expansion of irrigation where 
water supplies allow.  

Å Applying this research to Croatia is important and some centres, such as the 
University of Knin, could contribute to it. 

Å Another way in which agriculture under climate change may thrive in spite of a 
changing climate is through the promotion of agro-tourism, which need not be 
closely tied to peak coastal tourism.  

 

 

Conclusions on Agriculture 
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Å A historical tradition of fishing and shellfish cultivation in the county. Today, 
fisheries is in decline and shellfish farming operates at low lewel 

Å Goals established by the Integrated Shellfish Farming Development Plan of 
2009  realised for only 25% 

Å Despite these obstacles, aquaculture is seen as having the potential to 
expand  a lot (clean water in semi-enclosed areas optimal for the 
production and tourist markets) 

Å Support for the sector would create jobs even in areas where employment 
opportunities are limited (e.g. islands) 

 

Vulnerability of Sectors to Climate Change: Fisheries and 
Aquaculture 
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Å Warmer sea temperatures may change the distribution of fish species and 
increase the number of invasive species but we are uncertain about this. 

Å Increasing salinity likely to have an impact on shellfish farming in the Krka 
estuary 

Conclusions 

Å More work is needed for the Mediterranean in order to estimate the impact of 
climate change on fisheries in the county  

Å  Although aquaculture could compensate for  uncertainty in future fish production, 
this sector could also be affected by climate change 

Å Research on how to make aquaculture more climate resilient is essential! 

 

 

Impacts of Climate Change on Fisheries and 
Aquaculture 
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Vulnerability of Sectors to Climate Change: Water 
Management 

 

Å Water availability faces large oscillations; rich in winter, shortage in 
summerĄ water is a resource that can be sustainably exploited if these 
seasonal variations can be resolved 

Å The biggest problem is losses in distribution and transfer όҒ рл҈ ƻŦ ǘƻǘŀƭ 
abstracted) 

Å The other issue is waste water, which is subject to treatment for only 28% of 
the coastal settlements.  Major infrastructure investment will be needed to 
meet EU regulations, especially to cope with peak summer demand. 
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Å An increase in temperature and a decrease in precipitation will lead to 
decreased water availability in the summer months  

Å In winter a short but intense increase in precipitation, leading to floods 
affecting people, assets and causing water contamination or pollution  

Å Floods could lead to transport of contaminants or pollutants  in some 
areas (such as from Knin Field towards the Krka River), or to damage to 
assets and infrastructure in another (such as urban areas) 

Å Low-lying coastal areas will be particularly affected! 

 

 

 

 

Impacts of Climate Change on Water Management 
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Å Water availability may not meet the demand for water Ą Losses in water 
supply systems are currently more than 50% + the scattered development 
makes establishment of a regional water supply system rather expensive) 

Å Climate change will worsen the situation, resulting in increased living 
expenses due to low efficiency and productivity of water supply 
infrastructure  

Å To adapt there are a number of demand side measures that can be 
introduced to save water. On the supply side the county can reduce losses 
in delivery systems 

Conclusions on Water Management 
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Å Manufacturing employs 15% of all people making it 2nd after the 
wholesale-retail sector 

Å Impacts of climate change will be felt most through decline in energy 
supply from hydro sources in the county and possible increases in the 
price of energy. 

Å Maritime Transport (port of ~ƛōŜƴƛƪ, Vodice, etcΧύ possible direct impacts 
include damage to vessels and infrastructure, and disruption of maritime 
operations as a result of SLR and storm activity. A full assessment of the 
risks at specific ports is required to establish the range and likelihood of 
impacts from existing and future climate hazards  

 

 

Impacts of Climate Change on Other Sectors 
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Energy: 

Å Reduced water flows will impact hydropower (a fall possible fall in hydro 
capacity of 15-20% for Croatia.  Ą approximate loss of revenue ŦƻǊ ~Y/ 
between 2.4 million and 4.1 million euros 

 

 

 

Impacts of Climate Change on Other Sectors 

Å   Damaged power lines  are tƘŜ άǿŜŀƪŜǎǘ lƛƴƪέ Ą Precautionary measures 
needed: minimising exposure (burying power lines) or maximising robustness 
of grid components (reinforcing pylons and overhead lines) 
  
The best adaptation measure is to increase the resilience of the electricity 
system by creating more interconnections, improving coordination among 
network operators, etc. 
 

Å Wind, Solar and Gas: significant interest by investors in wind power 
projects; solar energy used sporadically, gas transmission system 
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Å According to the DIVA projections, the ~ƛōŜƴƛƪ and Vodice are among the 
municipalities most impacted by sea floods for 2050 and 2100. ~ƛōŜƴƛƪ is 
ranked 2nd among /ǊƻŀǘƛŀΩǎ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ in terms of the value of assets 
below the 100-year flood and for total cost of sea level floods  and Vodice 
municipality is ranked 3rd in the same categories 

Å In addition, ~ƛōŜƴƛƪ municipality is the 7th most impacted Croatian 
municipality in terms of potential flooded area, people in the floodplain 
(i.e. living below the 100-year flood) and people flooded annually for both 
2050 and 2100 

 

Impacts of Sea Level Rise and Floods 
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Å The results of DIVA study indicate that, although people at risk of flooding 
in the ~Y/ make up 7.8 % of the total number of people at risk of flooding 
in Croatia, the costs of sea floods account for 18.75 % of the total sea 
flood costs for the entire country.  

Å In addition, while the area below the 100-year flood ƛƴ ǘƘŜ ~Y/ ƳŀƪŜǎ ǳǇ 
млΦс ҈ ƻŦ /ǊƻŀǘƛŀΩǎ ǘƻǘŀƭ, the value of assets ƛƴ ǘƘŜ ~Y/ ƛǎ ŀǊƻǳƴŘ 18.6% of 
the value for the entire country of Croatia. 

 

 

Impacts of Sea Level Rise and Floods 
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Å Estimates of damages at the county level have been disaggregated to 38 
settlements in the county. Their total coastline is 478 kilometres (including 
inhabited islands but excluding uninhabited ones) 

Å The distribution of damages by settlement is based on their relative 
vulnerability 

 
 
Å Results show damages are 

correlated with length of 
coastline but not entirely 

 
 

Vulnerability for coast of ~ƛōŜƴƛƪ-Knin County 
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Å A high proportion of forest fires in Europe occur in the Mediterranean  

Å Annual cost estimates ŦƻǊ ~Y/ are  currently 24 mn HRK. Average cost per fire 
is 30,000 HRK 

Å High temperatures and drought conditions increase the length and severity 
of the fire season, and consequently  raise the risk of wildfires.  

Å It is impossible to make reliable projections for future incidence of forest 
fires. Nevertheless precautionary adaptation would suggest enhancing 
prevention activities in synergy with rural and agricultural development 
planning. 

 

 

 

 

Climate Change Impacts on Forest Fires 
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Å Number of protected historical and architectural sites are in areas 
vulnerable to sea level rise. The total length of the coastline on which 
these sites are located is 17 km, or 4% of the coast.  

Å These sites are not only of tourists interest, but also an important part of 
local and national cultural identity 

Climate Change and Cultural Heritage 

 


