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Annex 1 Development of the Baltic Sea Impact Index methodology 
Proposal on how to: 

 combine the specific spatial data layers to aggregated pressures 

 consider different temporal frequency of pressures in the data layers 

 apply the pressure gradients to the data layers 

 take account of seabed exposure and water depth in some pressures 

Table 1 presents the proposed ‘Data treatment’ of the spatial data sets and Table 2 includes a draft evaluation 

of ‘Pressures affected by seabed exposure and water depth’. 

 

How to combine the specific spatial data layers to aggregated pressures 

The HELCOM HOLAS II approach to assess anthropogenic pressures is to consider wider pressure types. The 

basis of the pressure types stems from the European Commission’s proposal for the revised MSFD Annex III 

where a set of pressure types is given. The HOLAS II core group further adapted this list. As the number of 

spatial data sets causing these pressures is much higher than the number of pressures (see Table 1: columns 

A and C), the TAPAS project proposes a method to combine the data layers. The combination rule is given in 

Table 1 (column F). Note that the combination rule is not yet suggested for most of the pressures.  

 

How to consider different temporal frequency of pressures in the data layers 

The temporal frequency of the pressures can be divided to three aspects:  

(1) Pressures accumulating over years. Some pressures like ‘physical loss’ accumulate into the system 

over the years and therefore the occurrences should be summed up during the assessment period. 

Table 1 (column B) gives a suggestion which pressures can be treated as ‘cumulative’. Other pressures 

will be treated as ‘temporary’ and in these cases an average is taken of the annual data over the 

assessment period. 

(2) Pressures taking place less frequently. Some human activities occur less frequently while others are 

more frequent or continuous. If these produce the same type of pressure, the activities require some 

weighting in order to be comparable. If the pressure is measured with same parameters and units 

(like area in km2 in the ‘physical loss’ pressure), then the comparability is ensured. However, if the 

parameter and unit are different (like in the many activities causing ‘physical disturbance’ pressure), 

then it is recommended that weighting applied. This approach is presented in document 4, section 

5. 

(3) Seasonality of the pressures and ecosystem components. A pressure may take place in a season when 

the species is not present in the area (e.g. a wintering seabird) or a habitat is not sensitive to that 

pressure (a vegetated bay in wintertime). It is recommended that the spatial data sets are analyzed 

for each combination of pressures and ecosystem components and checked whether such a 

mismatch occurs. This can be made in the TAPAS project. However, it is also noted that in most cases 

the HELCOM data layers do not differentiate months or seasons and hence this analyses may be more 

appropriate in future applications of this index. 
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How to apply the pressure gradients to the data layers 

Pressures attenuate away from their source. The TAPAS expert survey and the literature review in the 

BalticBOOST project will provide information of the form of this attenuation (or ‘decay’ or ‘dilution’). The 

TAPAS recommendation is that two approaches are used here: 

(1) In riverine substance flows (nutrients, organic matter and hazardous substances), the extent and 

gradient are estimated on the basis of satellite images of the spring-time turbidity plumes. These are 

readily available from SYKE. It is, however, also suggested that as the nutrient or contamination 

pressure occurs in almost everywhere in the Baltic offshore waters, the water-based monitoring of 

the offshore areas is used to express a minimum value of these pressures also in offshore areas. This 

remains to be tested in the TAPAS project. This approach is labelled as “plume” in Table 1 (column 

D). 

(2) In other pressure gradients, the extent and gradients are taken from the literature and expert survey. 

Preliminary values for the pressure extents are given in Table 1 (column D). 

 

How to take account of seabed exposure and water depth in some pressures 

Pressures caused by accumulation of substances or matter are influenced by water movements, i.e. 

exposure to waves and currents. Without taking such forces into account the pressures and their impacts 

will be overestimated in the BSPII. The TAPAS project recommends that the Baltic-wide seabed exposure 

map will be gridded to the same grid size as the BSPII pressures and selected pressures will be weighted by 

the exposure values. This has not yet been tested and it may be that the exposure values will require 

transformations before applicable to this purpose. Table 2 gives a preliminary suggestion of the pressures 

which are affected by the seabed exposure. 

The horizontal pressure gradients discussed in the previous paragraph, could also provide information of 

the vertical gradient of a pressure to deeper water. Table 2 gives a preliminary suggestion of those 

pressures being affected by the water depth. It is suggested that similar attenuation gradients of pressures 

are used as in the horizontal gradients. 
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Table 1. Data treatment. The table gives a summary how the spatial pressure data layers have been collated and treated. The ‘temporal nature’ column B indicates whether the 

raw data has been considered as ‘cumulative’ (=summed over 2011-2016) or ‘temporary’ (=averaged between 2011-2016). The ‘spatial extent’ column D describes what spatial 

extent the point/line or polygon data has been given to represent the pressure. The ‘data processing’ column E describes how the pressure has been measured. Column F 

describes how the specific data layers have been aggregated to a pressure data layer. Empty cells indicate primarily that the data layer has not been finalized, there is no proposal 

yet, or the data is not yet available. Note: The BSII analysis will be carried out in 1 km x 1 km grid cells, therefore all datasets are finally converted to this scale. 

A. Aggregated 
pressure 

B. Temporal 
nature 

C. Spatial datasets 
to be combined 

D. Spatial extent 
E. Data used for analysis / data 

processing 
F. Combination 

method 

Physical loss 
(permanent 
effects on the 
seabed) 

Cumulative 
(summed over 
the period) 

Land claim 
Area of polygon or 50 m buffer for points, 
30m buffer for lines 

Calculate area lost (polygon) 

Activities merged to 

avoid overlapping 

areas. Intersected 

with 1 km grid to 

calculate % of area 

lost within a cell. 

Water course 
modification 

50 m buffer Calculate buffer to indicate lost area 

Coastal defence and 
flood protection 

50 m buffer for lines, 100 m  buffer for points Calculate buffer to indicate lost area 

Dredging   Not included in the test (no data yet available) 

Extraction of sand and 
gravel 

area of polygon Calculate area lost (polygon) 

Oil platforms 25 m  buffer Calculate buffer to indicate lost area 

Pipelines 15 m  buffer  Calculate buffer to indicate lost area 

Wind farms  area of polygon Calculate area lost (polygon) 

Cables 1.5 m buffer Calculate buffer to indicate lost area 

Harbours polygon with 200 m buffer Calculate area lost (polygon) 

Bridges 2 m buffer Calculate buffer to indicate lost area 

Bathing sites, beaches 300 m buffer Calculate buffer to indicate lost area 

Deposit of dredged 
material 

500 m buffer Calculate buffer to indicate lost area 

Oil terminals, 
refineries 

  Not included in the test (no data was available) 

Finfish mariculture 150 m buffer Calculate buffer to indicate lost area 

Shellfish mariculture area of polygon Calculate buffer to indicate lost area 
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A. Aggregated 
pressure 

B. Temporal 
nature 

C. Spatial datasets 
to be combined 

D. Spatial extent 

E. Data used for analysis / data 

processing 

F. Combination 

method 

Physical 
disturbance or 

damage to 
seabed 

(temporary or 
reversible 

effects) 

Temporary 
(averaged 
between the 
years) 

Shipping density AIS data calculated directly to 1 km grid cells. 
Average of total shipping density in a cell per 

year, normalized 

Sum of activities in a 

cell 

Recreational boating 
and sports 

 15 m buffer suggested Not included in the test (no data yet available) 

Extraction of sand and 
gravel 

 400 m buffer suggested Not included in the test (no data yet available) 

Dredging 
1 km buffer considered, point and polygon 
data converted directly to 1 km grid cells 

Amount of dredged material in 2014, if value 

missing 25% percentile of the existing 

information was given, normalized 

Deposit of dredged 
material 

1.5 km buffer considered, point and polygon 
data converted directly to 2 km grid cells 

Average amount of deposited material 2011-

2014, if value missing 25% percentile of the 

existing information was given, normalized 

Bathing sites, beaches 
1 km buffer considered, point data on 
beaches converted directly to 1 km grid cells. 

Amount of bathing sites in a cell, normalized 

Oil platforms 
300 m buffer considered, point data on oil 
platforms converted directly to 1 km grid cells  

Number of oil platforms in a cell, rescaled 

intensity to 0.6 

Harbours 
300 m buffer considered, point data on 
harbours converted directly to 1 km grid cells 

Number of harbours in a cell, rescaled intensity 

to 0.6 

Marinas and leisure 
harbours 

500 m buffer considered, point data on 
marinas converted directly to 1 km grid cells 

Amount of  marinas in a cell, normalized 

Wind farms 
(construction) 

300 m buffer considered for windfarms under 
construction, polygon data converted directly 
to 1 km grid cells.  

Location of wind farms 

Cables (construction) 
100 m buffer considered for cables under 
construction, line data converted directly to 1 
km grid cells  

Location of cable, rescaled intensity to 0.6 

Pipelines 
(construction) 

 No pipelines under construction reported No pipelines under construction reported 

Potting / creeling    Not included in the test (low quality data) 

Demersal long lining 
0.05 x 0.05 c-square degree grid (reporting 
unit for VMS data from ICES) 

Average of seabed surface contacting gear 

fishing intensity (Surface area ratio) in 2011-

2013, normalized 
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A. Aggregated 
pressure 

B. Temporal 
nature 

C. Spatial datasets 
to be combined 

D. Spatial extent 

E. Data used for analysis / data 

processing 

F. Combination 

method 

Bottom trawling 
0.05 x 0.05 c-square degree grid (reporting 
unit for VMS data from ICES) 

Average of seabed surface contacting gear 

fishing intensity (Surface area ratio) in 2011-

2013, normalized 

Demersal Danish 
seining 

0.05 x 0.05 c-square degree grid (reporting 
unit for VMS data from ICES) 

Average of seabed surface contacting gear 

fishing intensity (Surface area ratio) in 2011-

2013, normalized 

Demersal Scottish 
seining 

0.05 x 0.05 c-square degree grid (reporting 
unit for VMS data from ICES) 

Average of seabed surface contacting gear 

fishing intensity (Surface area ratio) in 2011-

2013, normalized 

Water course 
modification 
(construction) 

  
No watercourse modification under construction 

in 2011-2015 

Coastal defence and 
flood protection 
(construction) 

500 m buffer considered, point and line data 
converted directly to  1 km grid cells  

Location of coastal defence and flood protection 

under construction 

Finfish mariculture 
300 m buffer considered, point data 
converted directly to 1 km grid cells 

Average P load 2011-2015, if values missing 25% 

percentile of the remaining was given, 

normalized 

Shellfish mariculture 
300 m buffer considered, polygon data 
converted directly to 1 km grid cells 

Average production in 2011-2015, if values 

missing, 25% percentile of the remaining was 

given, normalized 

Maerl and furcellaria 
harvesting 

No buffer considered, polygon data converted 
directly to 1 km grid cells  

Calculated amount/area of harvested material, 

normalized 

Scallop and blue 
mussel dredging  

No buffer considered, polygon data converted 
directly to 1 km grid cells 

Sum of scallop and blue mussel dredged per year, 

averaged for 2011-2015, normalized 
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A. Aggregated 
pressure 

B. Temporal 
nature 

C. Spatial 
datasets to be 
combined 

D. Spatial extent 
E. Data used for analysis / data 
processing 

F. Combination 
method 

Changes to 
hydrological 
conditions (e.g. 
by constructions 
impeding water 
movements) 

temporary 

Hydropower dams       

Water course 
modification 

    

  

Inputs of 
continuous 
anthropogenic 
sounds (into 
water)  

temporary 
Ambient 
underwater noise 

  Data not yet available 

  

Inputs of 
impulsive 
anthropogenic 
sound (into 
water)  

temporary 
Impulsive noise 
events 

  Data not yet available 

  

Inputs of other 
form of energy 
(electromagnetic 
and seismic 
waves)  

temporary 

Seismic surveys   Data not yet available   

Cables     

  

Input of heat 
(e.g. by outfalls 
from power 
stations) into 
water 

temporary 

Discharge of warm 
water from nuclear 
power plants 

interpolation   
  

Fossil fuel energy 
production (only 
location available) 

interpolation   
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A. Aggregated 
pressure 

B. Temporal 
nature 

C. Spatial 
datasets to be 
combined 

D. Spatial extent 
E. Data used for analysis / data 
processing 

F. Combination 
method 

      

Input of 
hazardous 
substances 

temporary 

Deposit of 
contaminated 
dredged material 

Buffer to points (Buffer size depending on the 
amount of deposited matter??) 

Amounts of substances reported per site, 
substances separated 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Pharmaceuticals  Data not yet available 

Dumped chemical 
munitions 

Buffer to polygons (2 sites) No separation of substances 

Airborne Cd 
deposition  

EMEP grid (50 km x 50 km grid) covers the 
whole Baltic Sea 

Reported in g/km2/year 

Airborne 
Dioxins/furans 
(PCDD/Fs) 
deposition  

EMEP grid (50 km x 50 km grid) covers the 
whole Baltic Sea 

Reported in g/km2/year 

Airborne Hg 
deposition  

EMEP grid (50 km x 50 km grid) covers the 
whole Baltic Sea 

Reported in g/km2/year 

Airborne PAH 
deposition 

EMEP grid (50 km x 50 km grid) covers the 
whole Baltic Sea 

Reported in g/km2/year 

Airborne Pb 
deposition 

EMEP grid (50 km x 50 km grid) covers the 
whole Baltic Sea 

Reported in g/km2/year 

Airborne PBDE 
deposition 

EMEP grid (50 km x 50 km grid) covers the 
whole Baltic Sea 

Reported in g/km2/year 

Airborne PCB-153 
deposition 

EMEP grid (50 km x 50 km grid) covers the 
whole Baltic Sea 

Reported in g/km2/year 

Airborne PFOS 
deposition 

EMEP grid (50 km x 50 km grid) covers the 
whole Baltic Sea 

Reported in g/km2/year 

Waterborne Cd plume based on satellite images Reported as total load / year 

Waterborne Hg plume based on satellite images Reported as total load / year 

Waterborne Ni plume based on satellite images Reported as total load / year 

Waterborne Pb plume based on satellite images Reported as total load / year 

Waterborne Zi plume based on satellite images Reported as total load / year 

Introduction of 
radionuclides  

temporary 
Discharges of 
radioactive 
substances 

buffer   
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Oil slicks and 
spills  

temporary 

Oil slicks and spills 
from ships and oil 
platforms 

Buffer area depending on reported spill area 

If oil spill volume was missing (67/560), median 
of the rest was given. If area of spill was missing 
(103/560), mean of the existing was given. If the 
spill was < 1km2, the value of spill volume was 
given directly to 1km2 grid cell. If the spill area > 
1km2, the estimated volume of the spill was 
divided by the spill area to get the estimated 
amount of oil / km2. This value was given to the 
entire spill area. 

sum of spills from 
activities 

Polluting ship 
accidents 

point, converted directly to 1 x 1 km grid  

9/24 accidents with oil spills were missing spilled 
oil volume, thus a mean of reported volumes was 
given to accidents with missing oil volume. Spill 
volume in m3 was converted to grid 

 

A. Aggregated 
pressure 

B. 
Temporal 
nature 

C. Spatial datasets 
to be combined 

D. Spatial extent 
E. Data used for analysis / data 
processing 

F. Combination 
method 

Inputs of litter  cumulative 
Beach litter   Data not yet available   
Bottom trawled litter 
from seafloor 

  Data not yet available 
  

Inputs of 
nutrients 

temporary 

Atmospheric Nitrogen 

deposition 

EMEP grid (50 km x 50 km grid) covers the 

whole Baltic Sea  
 

Discharges (N and P) 

in sewage from 

passenger ships 

 Data not yet available 

 
Riverine N and direct 

discharges from the 

coast 

plume based on satellite images  

 
Riverine P and direct 

discharges from the 

coast 

plume based on satellite images  

 
Source apportionment 

of waterborne N and 

P 

plume based on satellite images  
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A. Aggregated 
pressure 

B. 
Temporal 
nature 

C. Spatial datasets 
to be combined 

D. Spatial extent 
E. Data used for analysis / data 
processing 

F. Combination 
method 

Aquaculture (N and P 

load) 
Buffer, size depending on load?  

 

Inputs of organic 
matter  

temporary 
Riverine input of 
organic matter 

plume based on satellite images   
  

Disturbance of 
species due to 
human presence  

temporary 

Alternative A       
Recreational boating 
and sports 

  
  

Bathing sites, beaches     
Marinas and leisure 
harbours 

  
  

Game hunting of 
seabirds  

  
  

Predator control of 
seabirds  

  
  

Hunting of seals      

Alternative B     

Urban land use     

Population density       

Extraction of, or 
mortality/injury 
to fish 

temporary 

Extraction of target 
fish species in 
commercial fishery 

Reported per ICES Rectangles, covers the 
whole Baltic Sea 

Extraction of fish species (landings) per ICES 
rectangle, average of 2011-2014. 

  
Extraction of fish 
species by 
recreational fishery 

Reported per ICES Subdivisions, covers the 
whole Baltic Sea 

Extraction of fish species by recreational fishing, 
average of 2011-2014. 

  

Extraction of, or 
mortality/injury 
to mammals and 
seabirds (e.g. 
hunting, 
predator control) 

temporary 

Game hunting of 
seabirds  

Varying reporting units, from counties to 
HELCOM subdivisions 

Species summed together, average of killed 
seabirds of years 2011-2015 per reporting unit, 
numbers of killed birds / km2 calculated and 
generalized for the whole reporting unit,  
normalized 

normalized values 
summed together 

Predator control of 
seabirds  

 Varying reporting units, from counties to 
HELCOM subdivisions 

Total number of killed cormorants per year 
averaged for 2011-2015, numbers of killed birds 
/ km2 calculated and generalized for the whole 
reporting unit, normalized 
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A. Aggregated 
pressure 

B. 
Temporal 
nature 

C. Spatial datasets 
to be combined 

D. Spatial extent 
E. Data used for analysis / data 
processing 

F. Combination 
method 

Hunting of seals  
 Varying reporting units, from counties to 
HELCOM subdivisions 

Total number of killed seals (all species together) 
per year averaged for 2011-2014, numbers of 
killed seals/ km2 calculated, and generalized for 
the whole reporting unit, normalized 

Introduction of 
non-indigenous 
species and 
translocations  

cumulative 
Spread of non-
indigenous species 

 Reported per coastal areas 
Number of NIS per HELCOM sub-basins and 
coastal areas, generalized for the whole 
reporting unit. 

  

Change in 
climatic 
conditions  

  

Long term change in 
sea surface salinity 
(PSU), and sea surface 
temperature (degrees 
Celsius)  

 2km x 2km grid data for the whole Baltic 
Sea 

Satellite (MODIS-TERRA) based monthly 
anomalies in sea surface temperature, 2011-
2012. 

 average of months 

Acidification   
predicted change in 
pH        
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Table 2. : Draft evaluation of pressures affected by seabed exposure and water depth 

Pressure Data set Affected by seabed exposure Affected by water depth 

Physical loss none affected by seabed exposure or water depth 

Physical disturbance or damage 
to seabed (temporary or 
reversible effects) 

Shipping density   

Recreational boating and sports   

Extraction of sand and gravel   

Dredging 
  

Deposit of dredged material 

  

Bathing sites, beaches   

Oil platforms   

Harbours   

Marinas and leisure harbours   

Wind farms (construction)   

Cables (construction)   

Pipelines (construction)   

Potting / creeling    

Demersal long lining 
  

Bottom trawling 
  

Demersal Danish seining 
  

Demersal Scottish seining 
  

Water course modification (construction)   

Coastal defence and flood protection (construction) 
  

Finfish mariculture 
  

Shellfish mariculture 
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Maerl and furcellaria harvesting   

Scallop and blue mussel dredging  
  

Changes to hydrological 
conditions (e.g. by constructions 
impeding water movements) 

Hydropower dams   

Water course modification 
  

Inputs of continuous 
anthropogenic sounds (into 
water)  

Ambient underwater noise 

  

Inputs of impulsive 
anthropogenic sound (into 
water)  

Impulsive noise events 

  

Inputs of other form of energy 
(electromagnetic and seismic 
waves)  

Seismic surveys   

Cables 
  

Input of heat (e.g. by outfalls 
from power stations) into water 

Discharge of warm water from nuclear power plants   

Fossil fuel energy production (only location available)   

Input of hazardous substances 

Deposit of contaminated dredged material   

Pharmaceuticals   

Dumped chemical munitions   

Airborne Cd deposition    

Airborne Dioxins/furans (PCDD/Fs) deposition    

Airborne Hg deposition    

Airborne PAH deposition   

Airborne Pb deposition   

Airborne PBDE deposition   

Airborne PCB-153 deposition   

Airborne PFOS deposition   

Waterborne Cd   

Waterborne Hg   

Waterborne Ni   

Waterborne Pb   

Waterborne Zi   
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Inputs of nutrients  

Atmospheric Nitrogen deposition 

  

Discharges (N and P) in sewage from passenger ships   

Riverine N and direct discharges from the coast 
  

Riverine P and direct discharges from the coast   

Source apportionment of waterborne N and P   

Aquaculture (N and P load)   

Introduction of radionuclides  Discharges of radioactive substances   

Oil slicks and spills  

Oil slicks and spills from ships and oil platforms 

  

Polluting ship accidents 

  

Inputs of litter  
Beach litter   

Bottom trawled litter from seafloor   

Inputs of organic matter  Riverine input of organic matter   

Disturbance of species due to 
human presence  

Alternative A 
  

Recreational boating and sports   

Bathing sites, beaches   

Marinas and leisure harbours   

Game hunting of seabirds    

Predator control of seabirds    

Hunting of seals    

Alternative B 
  

Urban land use   

Population density   
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Extraction of, or mortality/injury 
to fish 

Extraction of target fish species in commercial fishery   

Extraction of fish species by recreational fishery   

Extraction of, or mortality/injury 
to mammals and seabirds (e.g. 
hunting, predator control) 

Game hunting of seabirds  
  

Predator control of seabirds  
  

Hunting of seals  
  

Introduction of non-indigenous 
species and translocations  

Spread of non-indigenous species 
  

Change in climatic conditions  
Long term change in sea surface salinity (PSU), and sea surface 
temperature (degrees Celsius)  

  

Acidification predicted change in pH    

 


