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However, based on the results of the pilot project it has proved feasible to monitor and identify trends in the 
occurrence of marine litter on beaches. Such information can be used as a basis for marine management 
decisions and policy development. Therefore, the marine litter monitoring method developed in the pilot 
project could be used in the development of the JAMP. 

It has proven difficult to create a direct relationship between indicator items from the five different sectors 
(sources) fisheries; galley waste; sanitary waste; shipping and offshore activities; and, tourism. In the pilot 
project, it has been possible only to investigate and identify trends in each sector and determine whether 
these trends are statistically significant. It has not been practically or statistically possible to identify the full 
proportion of marine litter from each sector, as some marine litter items can originate from sources in more 
than one sector and the sets of indicators cannot be directly compared. One way to link non-comparable 
data is to develop an indexing system where the percentage change for each sector is monitored and then 
combined to give an overall index. This would then indicate potential problems that could be investigated and 
potentially managed. 

The issue of a marine litter index was discussed by the project Steering Group in 2005, but it was decided 
that there were insufficient resources to fully explore this concept. However, an indexing system could 
potentially be used to integrate marine litter monitoring into the OSPAR framework and JAMP, providing a 
mechanism for regular assessment of the problem based on the method developed in the pilot project. An 
index could then be integrated into an operational objective for marine litter, with the goal of reducing the 
index by a set percentage.  

Data for a marine litter index would come from national surveys, through a central co-ordinating point, with 
the important trends in each sector, as identified in this project, being reviewed by a wider statistical analysis 
every 3 or 5 years. It is important, however, that during the development of a marine litter index, the base 
data used has to be unbiased and proven not to be either over or under representing sectors over the whole 
region.   

Due to its region-wide scope, the methodology and findings of the pilot project have provided a major step 
forward in the analysis and better understanding of the sources and trends of marine litter in Europe. This 
information should be disseminated to the international community, e.g., the International Maritime 
Organization and the European Union, which are currently revising or formulating new marine environmental 
controls and policy. The findings of and methodology developed by the OSPAR Pilot Project on Monitoring 
Marine Beach Litter, could be a tool to inform these processes, e.g., through academic publications and 
submissions to the appropriate bodies.  

 

 

                            Beach in the Netherlands. Photo: Wouter Scholten, Stichting de Nordzee 
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Annex 1: Pilot project Steering Group 

The Steering Group has consisted of national project coordinators and representatives of organisations that 
coordinate beach surveys, as well as the project management, and representatives of OSPAR observer 
organisations. In Belgium, Portugal and Spain, the national project coordinators have also conducted the 
beach surveys. 

BELGIUM 

National project coordinator: 
Francis Kerckhof 
Koninklijk Belgisch Instituut voor Natuurwetenschappen  
Departement Beheerseenheid van het Mathematisch Model van de Noordzee  
f.kerckhof@mumm.ac.be •  www.mumm.ac.be  

DENMARK 

Mainland national project coordinator: 
Hans-Henrik Jørgensen 
Skagen Kommune, Drift & Service 
hans.henrik.jorgensen@skagen.dk  •  www.skagen.dk 
 
Faroe Islands coordinator of beach surveys: 
Sveiney Sverrisdóttir 
Føroya Kommunufelag 
kontakt@fkf.fo  •  www.fkf.fo 
 
Former Danish national project coordinators: 
Steen Davidsen, Holmsund kommune (Hvide Sande beach): 2002–2003 
Anders Clausen, Skagen kommune: 2003–2005 
 
Former coordinators of Danish beach surveys: 
John Pedersen (Skagen beach): 2003–2005 
Keith Sørensen (Hvide Sande beach): 2002–2003 

FRANCE 

National project coordinator: 
Arnaud Guéna 
Cedre 
Arnaud.Guena@cedre.fr  •  www.le-cedre.fr/fr/rejet/macro_dech.html 

GERMANY 

National project coordinator: 
David M. Fleet 
Landesamt für den Nationalpark Schleswig-Holsteinisches Wattenmeer  
david.fleet@nationalparkamt.de  •  www.wattenmeer-nationalpark.de 

THE NETHERLANDS 

National project coordinator: 
Barbara Wenneker 
RWS. Directie Noordzee  
B.Wenneker@dnz.rws.minvenw.nl  •  www.noordzee.org 
 
Coordinators of beach surveys: 
Ike Span, Jeroen Dagevos 
Stichting De Noordzee 
i.span@noordzee.nl  •  j.dagevos@ noordzee.nl  •  www.noordzee.nl/ 
 
Former Dutch national project coordinators: 

Henk Offringa, RWS. Directie Noordzee: 2000 

mailto:kerckhof@mumm.ac.be
http://www.mumm.ac.be
mailto:jorgensen@skagen.dk
http://www.skagen.dk
mailto:kontakt@fkf.fo
http://www.fkf.fo
mailto:Guena@cedre.fr
http://www.le-cedre.fr/fr/rejet/macro_dech.html
mailto:fleet@nationalparkamt.de
http://www.wattenmeer-nationalpark.de
mailto:Wenneker@dnz.rws.minvenw.nl
http://www.noordzee.org
mailto:span@noordzee.nl
http://www.noordzee.nl
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Sander de Jong, RWS. Directie Noordzee: 2001 
Nouria Ouibrahim, RWS. Directie Noordzee: 2001–2002 
 
Former coordinators of Dutch beach surveys: 
Wouter Scholten, Stichting de Nordzee: 2001–2004 
Eddy van Well, Stichting De Noordzee: 2004– summer 2006 

PORTUGAL 

National project coordinator: 
Fátima Brito 
Instituto da Água 
fatima.brito@inag.pt  •  www.inag.pt 

SPAIN 

National project coordinator: 
Fernando Lahuerta Mouriño 
Ollalomar  
ollalomar@telefonica.net  •  www.telefonica.net/web2/ollalomar/ 

SWEDEN 

National project coordinator: 
Roland Olin 
Västkuststiftelsen 
roland.olin@vastkuststiftelsen.se  •  www.vastkuststiftelsen.se  

UNITED KINGDOM 

National project coordinator: 
Brian Elliott 
Maritime & Coastguard Agency 
environment_environment@mcga.gov.uk  •  www.mcga.gov.uk/ 
 
Coordinator of beach surveys: 
Gill Bell  
Marine Conservation Society 
info@mcsuk.org  •  www.mcsuk.org  •  www.adoptabeach.org.uk 
 
Former UK national project coordinator: 
Sharon Worth, Maritime and Coastguard Agency: 2000–2001 
 
Former coordinators of UK beach surveys: 
Sam Fanshawe, Marine Conservation Society: 2000 
Amy Hinks, Marine Conservation Society: 2001–2002 
Alison Conway, Marine Conservation Society: 2002–2003 
Andrea Crump, Marine Conservation Society: 2004– June 2006 
Bethan Jones, Marine Conservation Society: July–December 2006 

OBSERVER ORGANISATIONS 

Rick Nickerson 
KIMO International 
kimo@zetnet.co.uk  •  www.kimointernational.org 

PROJECT MANAGEMENT 

Bertil Hägerhäll and Britt Aniansson 
Ardea Nova AB (commissioned by the Swedish Environmental Protection Agency) 
bertil@ardea.se  •  britt@ardea.se  •  www.marine-litter.net 
 
Per Nilsson 
Tjärnö Marine Biological Laboratory 
Per.Nilsson@tmbl.gu.se  •  www.tmbl.gu.se 

mailto:brito@inag.pt
http://www.inag.pt
mailto:ollalomar@telefonica.net
http://www.telefonica.net/web2/ollalomar
mailto:olin@vastkuststiftelsen.se
http://www.vastkuststiftelsen.se
mailto:environment@mcga.gov.uk
http://www.mcga.gov.uk
mailto:info@mcsuk.org
http://www.mcsuk.org
http://www.adoptabeach.org.uk
mailto:kimo@zetnet.co.uk
http://www.kimointernational.org
mailto:bertil@ardea.se
mailto:britt@ardea.se
http://www.marine-litter.net
mailto:Nilsson@tmbl.gu.se
http://www.tmbl.gu.se
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Annex 2: Pilot project reference beaches 
 

BE1, DK3, NL4, UK20,  etc? 

Country code and beach number used in the project database 

Which beach in which region? 

(1)   Northern North Sea 
(2)   Celtic Seas 
(3)   Southern North Sea  
(4)   Bay of Biscay 
(5)   Iberian coast 

 
BELGIUM  

BE1 = Oostende (3) 
BE2 = Koksijde St.-Andre (3) 
 
DENMARK  

DK1 = Hvide Sande (1) 
DK2 = Suggan, Streymoy Island, Faroe Islands (1) 
DK3 = Sumba/Strondin, Suderoy, Faroe Islands  (1) 
DK4 = Skagen (1) 
 
FRANCE 

FR1 = Trunvel (3) 
FR2 = Le Stang (3) 
FR3 = La Torche (3) 
FR5 = Dieppe (3) 
 

GERMANY  

DE1 = Sylt (3) 
DE2 = Scharhörn (3) 
DE3 = Minsener Oog (3) 
DE4 = Norderney (3) 
DE5 = Juist (3) 
 
NETHERLANDS  

NL1 = Bergen (3) 
NL2 = Noordwijk (3) 
NL3 = Veere Ostkapelle (3) 
NL4 = Terschelling (3) 
  
PORTUGAL  

PT1 = Praia da Barra (5) 
PT2 = Praia da Duquesa (5) 
PT3 = Praia da Carcavelos (5) 
PT4 = Praia da A (5) 
PT5 = Praia B Mela-Praia (5) 
PT6 = Manta Rota (5)     
PT7 = Cabadelo (5) 
 

 
SPAIN  

ES1 = A Lanzada  (5) 
ES2 = Baldaio (5) 
ES3 = La Caldera Playa de Valdevaquero  (5)   
 
SWEDEN  

SE1 = Älgön  (1) 
SE2 = Mollön  (1) 
SE3 = Gåsö  (1) 
SE4 = Haby (1) 
SE5 = Edsvik (1) 
SE6 = Saltö  (1) 
 
UNITED KINGDOM  

UK 1 = Hilbre Island (2) 
UK 2 = Tan-y-Bwlich (2) 
UK 3 = Treath Mawr Beach  (2) 
UK 4 = West Angle Bay (2) 
UK 5 = Freshwater East (2) 
UK 6 = Burnham-on-Sea (2) 
UK 7 = Hastings (3) 
UK 8 = Margate Main Beach (3) 
UK 9 = Heacham Beach (3) 
UK 10 = Staithes Beach  (1) 
UK 11 = Cramond Beach (1) 
UK 12 = Balmedie - Menie Links (1) 
UK 13 = Porthkidney Sands - Lelant Beach  (2)  
UK 14 = Silloth-Allonby (2) 
UK 15 = St. Marys' Bay (3) 
UK 16 = Chilton Chine Isle of Wight (3) 
UK 17 = Rocquaine Guernsey (3) 
UK 18 = Linkim Shore - St. Abbs (1) 
UK 19 = Upgang Beach (1) 
UK 20 = Sand Bay (2) 
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ABOUT THE BEACHES 

Belgium: Two Belgian beaches have been surveyed. Both beaches are gently sloping and exposed to the 
open sea. They are sandy, wide, and located in dune areas, one of which is protected as a nature reserve. 
Both beaches are located close to urban areas; one of the beaches is close to the Oostende-Brugge canal. 
Neither of the beaches has a sewage outfall in the area. Tourists and local beach-goers frequently visit the 
beaches. The beaches are both located close to a major shipping lane (the English Channel, with extensive 
shipping through and across the Channel).  

 
Denmark, with the Faroe Islands: During the project, four beaches have been surveyed, two of which on 
the Danish mainland and two on the Faroe Islands. The first beach on the mainland was surveyed for two 
years (2002-2003) and was then replaced by the second mainland beach (surveyed since late 2003). The 
beaches on the Faroe Island were surveyed mainly during one year (2002), but some additional data has 
been added in 2005–2006 for one of these sites. Both mainland beaches are located on the Danish west 
coast. They consist of sand and shingle, are wide and gently sloping from a dune area, and are exposed to 
the open sea. The present beach is located on the top of the Jutland peninsula, close to the marine border 
between the North Sea proper and the Skagerrak. Both beaches are used by tourists but are not located in 
the immediate vicinity of towns, rivers or sewage outfalls. They are, however, close to major shipping lanes. 
The beaches on the Faroe Islands are steep, exposed to the open sea and not easily accessed. They 
consist of gravel and stone (boulders). Neither of these beaches is located close to an urban area, a river, or 
a sewage outfall, and neither is used by tourists.  

 
France: The four French beaches – three in Bretagne (Baie d'Audierne) and one in Normandie (Dieppe) – 
are not regular project reference beaches, but during 2006 beach surveys were carried out in accordance 
with the project survey method, for comparison. The beaches in Bretagne consist of sand and shingle and 
are situated in an area with mobile dunes. The beaches are gently sloping and exposed to the open sea, 
located close to major shipping lanes and fishing harbours but not close to urban areas, nor to river mouths 
or sewage outfalls. Tourists frequently visit two of them. The beach in Normandie is gently sloping, steep 
where there is shingle and pebbles, exposed to the open sea, and close to a major shipping lane (English 
Channel). It is located in a city, frequently visited by tourists and beach-goers, close to a river mouth and a 
sewage outfall.  

 
Germany: The four reference beaches are all located on islands, two of which are uninhabited. Five beaches 
were originally included in the project, but one of the sites was dropped in 2004. The German beaches vary 
from being steep to very flat. They are all wide and sandy, border on dune areas, and are exposed to the 
open sea. Two of the beaches are adjacent to major shipping lanes (the Jade shipping lane and the route 
into River Elbe). There is heavy shipping traffic to and from major ports. Intense fisheries take place in the 
German Bight. The beaches on the inhabited islands are used for recreational activities and are frequently 
visited by tourists and local inhabitants. This is not the case for the beaches on the uninhabited islands, 
which are not easily accessed. Three of the beaches are close to mouths of large rivers (Ems, Weser, Elbe).  

 
The Netherlands: Three of the four Dutch reference beaches are located on the mainland, and one on a 
small island off the coast. The beaches are sandy, wide, flat and exposed to the open sea. Three of them are 
part of a dune system. Three of the Dutch beaches are located at a distance of about 30 km or less from a 
river mouth; one is in close proximity to a small harbour. Three beaches are located close to major shipping 
lanes. Two of the beaches are located in or near a town; one of them is a four kilometres long stretch 
between two urban areas. Recreational activities impact two of the beaches, whereas two beaches are not 
frequently visited by tourists.  
 
Portugal: Initially, five Portuguese reference beaches were surveyed. In late 2003, another two beaches 
were added, totalling seven Portuguese beaches. The beaches are located along the coast, from the 
northern to the southern Spanish-Portuguese border. All beaches are flat, or gently sloping, and are exposed 
to the open sea. Two beaches are located in dune areas. One of the southern sites includes a set of small 
sandy beaches, all surrounded by cliffs. The south-eastern-most beach is located on the border of the Ria 
Formosa Natural Park, close to River Guadiana. All Portuguese reference beaches are located near to urban 
areas. The two beaches close to Lisbon, as well as the beaches in the Algarve area, are used by beach-
goers (local inhabitants and tourists) in large numbers all year round. Four of the beaches are close to river 
mouths. As all beaches are exposed to the open sea of the Atlantic, they are in the vicinity of shipping lanes 
running not far out at sea.  
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Spain: Initially, two Spanish reference beaches were surveyed. In 2004, another beach was added 
(surveyed until 2005). Two of the beaches are located in Galicia, the third one in Andalucia, in the Strait of 
Gibraltar. One of the Galician beaches is a great sandy long-shore tombola; one is located on a long sand 
bar, which partially closes a lagoon and a saltmarsh. These sandy beaches are wide, gently sloping, in dune 
areas, and exposed to the open sea. The southern beach, also wide and exposed to the open sea, consists 
of sand and subtidal rocks. None of the beaches are located close to urban areas, or close to a river mouth 
or sewage outfall. All o f them are, however, located close to busy shipping lanes (the Finisterre Corridor in 
the north, shipping into and out of the Mediterranean in the south). Tourists also frequently visit all three 
beaches during the spring-summer season.  
 
Sweden: The six Swedish reference beaches are located on the west coast. Four of the beaches are located 
on small islands, three of which can only be accessed by boat. With its indented coastline and thousands of 
small rocky islands, islets and skerries, this coastal area differs distinctly from the other project areas. Long 
uniform sandy beaches cannot be found in this archipelago area, and surveys have only been made on 100-
metre stretches. Most of the beaches are narrow, gently sloping, and are exposed to the open sea.  They 
consist of rocks and sand/gravel and/or pebbles and boulders; some of them are connected to grazed shore 
meadows. The beaches can only be surveyed three times a year, because they are inaccessible and unsafe 
for surveyors during the winter (heavy winds, ground and rocks covered with snow or ice). Four of the 
beaches are located close to a major shipping lane. Tourists visit three of the beaches. There are no sewage 
outfalls and few rivers in proximity to the survey sites in this region.  

 
United Kingdom: During the project period, 20 UK beaches have been surveyed in total, 18 of which are on 
the mainland and two on islands. Originally, the UK had 12 reference beaches, but surveys were 
discontinued on 7 of these original beaches in late 2003. These were replaced with 7 alternate beaches in 
2004, and an additional site was added in 2004/2005 with data being backdated to 2000. Two of the 13 
current reference beaches surveyed in the period 2004–2006 are located in the Irish Sea (Celtic Seas), four 
in South West England (Wales, Cornwall and Somerset), three in the English Channel (two of them on 
islands; Guernsey and Isle of Wight), and four facing the North Sea (one in Yorkshire, three in Scotland). Of 
the beaches where surveys ceased in late 2003, three are located in South West England, one is in the 
English Channel, and three are facing the North Sea (North East England). 
 
The present reference beaches in the United Kingdom consist of sand or sand and shingle, and also of sand 
and rocks. They are generally gently sloping or flat (only two of them steep), some of them are found in dune 
areas. A majority of the beaches are exposed to open sea, but three are located within a wide estuary or in a 
bay. The seven beaches surveyed only during the first project period are mainly sandy and gently sloping. 
Four of them are not directly exposed to the open sea. Less than half of all the British reference beaches (but 
a majority of the present ones) are located in the vicinity of a river mouth. Over half of all the beaches (and a 
majority of the present ones) are located in areas with major shipping lanes running close to the coast. About 
half of the beaches are found close to towns (although some of them quite small), and tourists and local 
beach-goers frequently use two thirds of the beaches. Two thirds of all the beaches are located in the vicinity 
of one or several sewage outfalls. 
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Annex 3: Marine beach litter survey form for 100-metre stretches 

 

                                                                                                                                              Total 

Plastic/ Polystyrene 

1 4/6-pack yokes  

2 Bags (shopping)  

3 Small plastic bags, e.g., freezer bags  

 Bottles, containers, and drums 

4     Drinks  

5     Cleaner  

6     Food incl. fast food containers  

7     Cosmetics ( e.g. sun lotion, shampoo, shower gel, deodorant)  

8      Engine oil <50 cm  

9      Engine oil > 50 cm  

10      Jerry cans (square plastic containers with handle)  

11      Injection gun containers  

12      Other  

13 Crates  

14 Car parts  

15 Caps/lids  

16 Cigarette lighters  

17 Pens  

18 Combs/hair brushes  

19 Crisp/sweet packets and lolly sticks  

20 Toys & party poppers  

21 Cups  

22 Cutlery/trays/straws  

23 Fertiliser/animal feed bags  

24 Mesh vegetable bags  

25 Gloves  

26 Crab/lobster pots  

27 Octopus pots  

28 Oyster nets or mussel bags  

29 Oyster trays (round from oyster cultures)  

30 Plastic sheeting from mussel culture (Tahitians)  

31 Rope/cord/nets < 50 cm  

32 Rope/cord/nets > 50 cm  

33 Tangled nets/cord  

34 Fish boxes  

35 Fishing line (angling)  

36 Light sticks (tubes with fluid)  

37 Floats/Buoys  

38 Buckets  

39 Strapping bands  

40 Industrial packaging, plastic sheeting  
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41 Fibre glass  

42 Hard hats  

43 Shotgun cartridges  

44 Shoes/sandals  

45 Foam sponge  

46 Plastic/polystyrene pieces < 50 cm  

47 Plastic/polystyrene pieces > 50 cm  

48 Other plastic/polystyrene items (please specify below)  

Rubber 

49 Balloons  

50 Boots  

51 Gloves  

52 Tyres and belts  

53 Other rubber pieces (please specify below)  

Cloth 

54 Clothing  

55 Furnishing  

56 Sacking  

57 Shoes  

58 Rope/strings   

59 Other textiles (please specify below)  

Paper  • Cardboard 

60 Bags  

61 Cardboard  

62 Cartons/Tetrapaks  

63 Cigarette packets  

64 Cigarette butts  

65 Cups  

66 Newspapers & magazines  

67 Other paper items (please specify below)  

Wood (machined) 

68 Corks  

69 Pallets  

70 Crates  

71 Crab/lobster pots  

72 Ice lolly sticks / chip forks  

73 Paint brushes  

74 Other wood  < 50 cm (please specify below)  

75 Other wood  > 50 cm (please specify below)  

Metal 

76 Aerosol/Spray cans  

77 Bottle caps  

78 Drink cans  

79 Electric appliances  

80 Fishing weights  
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81 Foil wrappers  

82 Food cans  

83 Industrial scrap  

84 Oil drums (new not rusty)  

85 Oil drums (old/rusty)  

86 Paint tins  

87 Lobster/crab pots  

88 Wire, wire mesh, barbed wire  

89 Other metal pieces < 50 cm (please specify below)  

90 Other metal pieces > 50 cm (please specify below)  

Glass 

91 Bottles  

92 Light bulbs/tubes  

93 Other glass items (please specify below)  

Pottery • Ceramics 

94 Construction material e.g. tiles  

95 Octopus pots  

96 Other ceramic/pottery items (please specify below)  

Sanitary waste 

97 Condoms  

98 Cotton bud sticks  

99 Sanitary towels/panty liners/backing strips  

100 Tampons and tampon applicators  

101 Toilet fresheners  

102 Other sanitary items (please specify below)  

Medical waste 

103 Containers / tubes  

104 Syringes  

105 Other medical items (swabs, bandaging etc.)  

Faeces (don’touch!) 

106 Human  

107 Animal  

 
Presence of other pollutants 

 

Pollutant 

 

Size of pieces or lumps 

(estimates) 
 

Frequency  

(estimated number per metre of 
strandline) 

Paraffin or wax pieces Size range  
108 0–1 cm  
109 1–10 cm  
110 > 10 cm  
Other (please specify below)   
111   
 

Presence of plastic pellets:                    Yes   No 
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Special observations and notes (please refer to number!) 
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Annex 4: Marine beach litter survey form for 1-km stretches* 

 

  Total 

Plastic • Polystyrene 

1 Buoys   

2 Fish boxes  

3 Packaging, plastic sheeting  

4 Rope/cord  

5 Jerry cans  

6 Nets (including fishing nets and fishing line)  

7 Oil drums   

8 Strapping bands  

9 Other large plastic/polystyrene items (please specify below)  

Metal 

10 Oil drums  

11 Other large metal items (please specify below)  

Wood (machined) 

12 Crab/lobster pots  

13 Crates  

14 Pallets  

15 Other large wooden items (please specify below)  

Rubber 

16 Gloves  

17 Tyres & belts  

18 Other large rubber items (please specify below)  

Cloth 

19 Rope  

20 Clothing and shoes  

21 Other large cloth/textile items (please specify below)  

 
* only items larger than 50 cm in any direction 

 
 

Special observations and notes (please refer to number!) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OSPAR Commission, 2007: 
Monitoring of marine litter on beaches in the OSPAR region 

___________________________________________________________________________________________________________ 

 

71 

Annex 5: On statistical approach, methods and power 

STATISTICAL APPROACH AND METHODS USED FOR ASSESSMENTS 

Analysis of beach data from the 100-metre surveys: Sorting of the beach data in the pilot project, and 
some of the statistical tests, have been made in Excel. More advanced statistical tests have been made 
using the software package SPSS, or the randomisation software Resampling deploy. The calculation of 
differences between years (time series for total quantities of marine litter and for indicator items) has been 
made by using One-way ANOVA (analysis of variance). The calculation of linear trends has been made with 
linear regression. Test whether variances are homogenous has been done with Cochran's test. If variances 
have been heterogeneous, the data has been transformed with a square-root transformation. 
 
Comparisons of results from 100-metre and 1-km surveys: The differences among countries regarding 
average number of marine litter items were analysed with one-way Analysis of Variance (ANVA). 
Heterogeneity among variances was checked by inspection of residual plots. Time trends were tested with 
linear regression analysis, based on yearly averages for each beach. Heterogeneity among variances and 
influences by individual data points were checked by inspection of residual plots. Actual regression analyses 
were made on square-root-transformed data. 
 
Analysis of beach data from the 1-km surveys: MS Excel was used for the primary analysis (totals, 
averages etc.) of the 1-km dataset. 

STATISTICAL POWER 

The statistical power of an analysis is the ability to detect differences or trends, if they do exist. The power of 
a test such as analysis of variance or linear regression is proportional to 
 
a) effect size – in this case the effects size is the difference among, e.g., regions, or the slope of the time 
trend.  

For the analyses in this report, the effect size cannot be influenced, it is simply the amount of marine litter 
found on beaches. However, if there is a goal set within the OSPAR region of a certain percentage of 
reduction of marine litter in a certain time period, it is possible to calculate in advance how large a monitoring 
programme (the number of beaches) would be necessary to detect this. 
 
b) number of replicates – in this case the number of beaches or the number of years, depending on the 
analysis.  

This is something that can be influenced by the monitoring programme. If the main object of the monitoring 
programme is to detect differences in time, then the more years that the monitoring programme continues, 
the more likely it is that statistically significant trends can be detected. For the purpose of comparing marine 
litter amounts among regions, maximising the number of beaches per regions is the most important. If 
possible, a more even distribution of beaches among regions would be desirable in the future: this would 
increase the statistical power of comparisons among regions, and would decrease the probability that 
conclusions about the whole OSPAR region is more influenced by beaches from just one region. 
 
c) inverse of the variation among samples – in this case the variation among beaches and seasons.  

The greater the variation, the more difficult to detect statistically significant trends. The beaches in this 
project differed substantially. It may appear in many of the graphs that there are trends with time, but these 
trends are often not statistically significant because of the large variation among beaches. If beaches had 
been selected based on stricter criteria, the beaches would probably have been more similar, and it would 
have been easier to detect statistically significant trends. However, this would also mean that the results from 
the monitoring programme would be less general, and applicable on to a certain category of beaches rather 
than for beaches in the OSPAR region in general. The decision if beaches should be selected based on 
more strict criteria is not a statistical decision, but should be based on what is the appropriate questions for 
OSPAR. Furthermore, many beaches were only surveyed for a few years, and then discontinued. This made 
it difficult to follow time trends for individual beaches, and it may influence the characteristics of individual 
years (confounding the effect of years with the effect of new or discontinued beaches). For a future 
programme, it would be desirable if all beaches were surveyed for the whole period: this would increase the 
possibility of making different analyses, and it would decrease the risk of confounding beach and time 
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effects. However, this is not to say that surveys of beaches for just a few years are meaningless, they may 
be included in some types of analyses as was done in the present report. 
 
d) predetermined critical significance level of the tests ( ) – in this case 0.05.  

The meaning of this significance level is the probability to wrongly conclude that there is a difference or a 
trend, when in fact the result is only a coincidence. The level set here is the risk of making such a mistake 
only in 5 per cent of the cases, which is the level commonly used. However, it is possible to make the test 
less conservative, i.e.. to set this risk to 10 per cent instead ( =0.1), which would make it more likely to 
detect statistically significant trends. However this is a controversial subject among statisticians, and here we 
have followed tradition and used the common 5 per cent level. For the decision-maker, the important 
question is which mistake is the worst: is it more serious to incorrectly conclude that there is a trend (when in 
fact there is no trend), or to incorrectly miss to detect such a trend when it does in fact exist? 
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Annex 6: Thank you! 

Many people have done very much for many years to help the Steering Group carry out the OSPAR Pilot 
Project on Monitoring Marine Beach Litter. We want to thank each and every one for all the hard work, and 
all the support. These dedicated efforts have made this project possible. 
 

Germany 
 

Project coordination (on behalf of the Federal Environmental Agency (Umweltbundesamt) 
• Hochschule Bremen 
• Gesellschaft für Angewandten Umweltschutz und Sicherheit im Seeverkehr  
• Landesamt für den Nationalpark Schleswig-Holsteinisches Wattenmeer 
 
Beach surveys 
• Mellumrat e.V. 
• Schutzstation Wattenmeer e.V. 
• Verein Jordsand e.V. 
• Niedersächsiches Landesbetrieb für Wasserwirtschaft, Küsten- und Naturschutz.  
 

France 
 

Beach surveys, Bretagne 
• S.I.V.U. de la Baie d'Audierne (Syndicat Intercommunal à Vocation Unique). 
 
Beach surveys, Normandie 
• E.S.T.R.A.N. 
• Aquacaux 
 
Contact persons 
• Samuel André, Institut des Milieux Aquatiques of Bayonne 
• Steeve Becker, formerly ADEELI/CPIE Flandre Maritime 
• Aline Chérencé, E.S.T.R.A.N. 
• Ingrid Lahille, Aquacaux 
• Patricia Lerouge, Aquacaux 
• Jeremie Quillevere, Cedre 
 

Portugal 
 

Beach surveys 
• Ana Rita Alves, on behalf of the Municipality of Lagos, Department of Environment and 

Urbanisation 
 

Spain 
 

Beach surveys, Galicia 
• Pilar Antelo 
 
Beach surveys, Andalucia 
• Jose Gracia Calvo, Calima, S.C.A. 
 

Sweden 
 
 
 

Beach surveys 
• A number of dedicated people in the municipalities of Kungälv, Lysekil, Orust, Sotenäs, 

Strömstad, and Tanum, on the Swedish west coast. 
 

United 
Kingdom 
 

Beach surveys 
• Hilbre Island: Frank Tyson 
• Tan-y-Bwlch: Jan Tomlinson and Peter Drake 
• Traeth Mawr: Sheila Paine 
• West Angle Bay: Sally Edwards 
• Freshwater East: Glen Wharton 
• Burnham on Sea: Fil Bacon 
• Hastings: Adam Hiley 
• Margate Main Sands: Brian Stewart 
• Heacham: Helen Nott 
• Staithes: Liz Kelly 
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• Cramond: Calum Duncan 
• Menie Links Balmedie: Sarah Gosden, Carol Menlove and David Brown 
• Porth Kidney Sands: Sally Morris 
• Allonby: Rose Wolfe 
• St Marys: Jess Churchill 
• Chilton Chine: Kevin West 
• Rocquaine: Martin Gavet 
• Linkim Shore: Steve Willis and Liza Cole 
• Upgang: Doreen Wort 
• Sand Bay: Gill Bell 
 

 

 

 

 
 

 

 




