
Wader Study Group 



INTERNATIONAL WADER STUDY GROUP: Members of the Executive Committee 
, 

Honorary President 
Mike Pienkowski 
Home: 

102 Broadway, Peterborough PE1 4DG, 
United Kingdom 
Tel & fax (home): (44) 1733 569325 
e-mail. pienkowski@cix.co.uk 

Honorary President 
Gerard Boere 
Home: 

Voorstraat 7, 4153 AH BEESD, 
The Netherlands 

Tel home: (31) 345 681814 
Fax home: (31) 345 681153 
e-mail: gcboere@ worldonline.n 1 
Office: 
International Programme Co-ordinator, 
Wetlands International, PO Box 47, 
6700 A1 Wageningen, The Netherlands 
Tel work: (31) 317 478887 
Fax work: (31) 317 478850 
e-mail: Boere@ wetlands.agro.nl 

Chairman 

Hermann H6tker 
Home: 

Schleswiger Chausee 78, D-25813 
HUSUM, Germany 
Tel home: (49) 4841 73673 
Office.' 
NABU Institut, Goosstroot 1, 24861 
Bergel•husen, Germany 
Tel work: (49) 4885 570 
Fax work: (49) 4885 583 
e-mail: nabu-inst.hoetker@ t-online.de 

Vice-Chairman 
Theunis Piersma 
Home: 

Sielfinsreed 23, 8757 JZ Gaast, 
The Netherlands 

Tel home: (31) 515 540548 
Office: 
Netherlands Institute for Sea Research 

(NIOZ), PO Box 59, 
1790 AB DEN BURG, Texel, 
The Netherlands 

Tel work: (31) 222 369485 
Fax work: (31) 222 319674 
e-mail: theunis@nioz.nl 

Vice-Chairman 
Nick Davidson 

Chemin Sur le Moulin, 
1261 Le Vaud, Vaud, Switzerland 
Tel home: (41) 223 660203 
e-mail: linda@iprolink.ch 

General Secretary and 
Assistant Editor of the Wader 

Study Group Bulletin 
Rowena Langston 
Home: 

Walnut Tree Farm, Hinderclay, Diss, 
Norfolk IP22 iHT, United Kingdom 
e-mail: 

rl ang s ton@ writfarm. demon. co. u k 
O#•'c e: 
Royal Society for the Protection of Birds, 
The Lodge, Sandy, Beds. SG19 2DL, 
United Kingdom 
Tel work: (44) 1767 680551 
Fax work: (44) 1767 692365 
e-mail: rowena.langston@rspb.org.uk 

Treasurer 
Bob Loos 

Benardlaan 60, 1791 XG DEN BURG, 
Texel, The Netherlands 
Tel home: (31) 222 315757 
Tel work: (31) 222 312920 
Fax work: (31) 222 315961 
e-mail: bobloos@hetnet.nl 

Membership Secretary 
Rodney West 
Flint Cottage, Stone Common, Blaxhall, 
Woodbridge, Suffolk IP12 2DP, 
United Kingdom 
Tel: (44) 1728 689171 
Fax: (44) 1728 688044 
e-mail: rodwest@ ndirect.co.uk 

WSG-Wetlands International 
Liaison Officer 
David Stroud 
Home: 

Spring Meadows, Taylors Green, 
Warmington, Peterborough PE1 1JY, 
United Kingdom 
Tel home: (44) 1832 280837 

Office.' 
Joint Nature Conservation Committee, 
Monkstone House, City Road, 
Peterborough PE1 IJY, 
United Kingdom 
Tel work: (44) 1733 562626 
Fax work. (44) 1733 555948 
e-mail: David. Stroud@jncc.gov.uk 

Editor of the 

Wader Study Group Bulletin 
Humphrey Sitters 
Limosa, Old Ebford Lane, Ebford, 
Exeter EX3 0QR, United Kingdom 
Tel/Fax: (44) 1392 873744 
e-mail: hsitters@aol.com 

Assistant Editor of the 

Wader Study Group Bulletin 
Robin Ward 

The Wildfowl & Wetlands Trust, 
Slimbridge, Glos. GL2 7BT, 
United Kingdom 
Tel work: (44) 1453 891900 ext. 272 
Fax: (44) 1453 890827 
e-mail: robin.ward@ wwt.org.uk 

Project Co-ordinator 
Ole Thorup 
Vester Vedsted Byvcj 32, 
Vester Vealsted, 
DK-6760 RIBE, Denmark 
Tel: 45 75445206 

e-mail: olethorup@post.tele.dk 

Conference Co-ordinator 

Petra de Goeij 
Home: 

Sielansreed 23, 8757 JZ Gaast, 
The Netherlands 

Tel home: (31) 515 540548 
Office: 
Netherlands Institute for Sea Research 

(N1OZ), PO Box 59, 
1790 AB DEN BURG, Texel, 
The Netherlands 

Tel work: (31) 222 369350 
Fax work: (31) 222 319674 
e-mail: petra@nioz.nl 

Pavel Tomkovich 

Office: 
Ornithological Department, 
Zoological Museum, 
Moscow University, Bolshaya 
Nikitskaya Str. 6, 103009 Moscow K-9, 
Russia. 

e-mail: pst@zmmu.msu.ru 

Elena Lebedeva 
Home: 

Boitsovaya Str, 21-2, Apt. 92, 
Moscow 107150, Russia. 
Tel home: (7) 095 169 2273 
e-mail lenalebedeva@ cityline.ru 
Office: 
Russian Bird Conservation Union, 
Shosse Enthuziastov, 60A, 111123 
Moscow, Russia. 
Tel work: (7) 095 176 1063 
Fax work: (7) 095 176 1063 
e-mail: rbcu@ online.ru 

Robert Gill 

US Geological Survey, 1011 E, 
Tudor Road, Anchorage, 
AK 99503-6119, USA 
Tel home: (907) 248 0684 
Tel hork: (907)7863514 
Fax hork: (907) 786 3636 
e-mail: robert_gill@usgs.gov 

Les Underhill 

Avian Demography Unit, University 
of Cape Town, Rondebosch 7701, 
South Africa 

Tel work: (27) 21 650 3227 
Fax work: (27) 21 650 3434 
e-mail: Lgu@maths.uct.ac.za 

Jim Wilson 

Granvcien 46, 1911 Flateby, Norway 
e-mail: jimwils@ frisurf. no 

Patricia Gonztilez 

C.C. 84, Pedro Mor6n 385 (8520), San 
Antonio Oeste, Rio Negro, Argentina 
e-mail: patriciag@ canaldig.com.ar 

CORRESPONDENCE 

Except for that concerning the Wader Study Group Bulletin, all correspondence, 
including matters and proposals concerning colour-marking schemes, should be 
sent to the Group's official address: Wader Study Group, The National Centre 
for Ornithology, The Nunnery, Thefiord, Norfolk IP24 2PU, U.K. All general 
enquiries should be sent to the General Secretary. 

Membership 
All applications for membership, initial subscriptions and renewals, changes of 
address, matters relating to the circulation of the Bulletin etc. should be sent to the 
Membership Secretary. 

Projects 
Matters and proposals concerning co-operative research projects and objectives 
should be sent to the Project Co-ordinator. 

Colour-marking Register 
Matters and proposals concerning colour-marking schemes should be sent to the 
Colour-marking Register at the official address given above. 

Wader Study Group Bulletin 
Correspondence concerning the Wader Study Group Bulletin should be sent to the 
Editor: 

Humphrey Sitters, Limosa, Old Ebford Lane, Ebford, Exeter EX30QR, 
United Kingdom, e-mail: hsitters@aol.com 

Deadlines for notices and short-term items 

1 January for the April issue 
1 May for the August issue 
1 September for the December issue 

If correspondence between editor and author(s) is likely to be needed, material must 
be received well before these dates if material is to be included in the next issue 

Website of the International Wader Study Group 
www.waderstudygroup.org 



Austin et aL: A weighted population index to quantify avian interest of an area 61 

dividing the number of birds by the 1% threshold for that 
species. 

The use of TIUs provides the basis for a powerful method 
to quantify the value of a location for an assemblage of birds. 
In the same way as a value for the total number of birds can 
be derived by summing the numbers of each species, a 
weighted total can be derived by summing the TIUs for each 
species, to give the "summed threshold importance units" 
(STIU). The result is a description of the value of the loca- 
tion for the suite of species present. It should be noted that 
1% thresholds can be calculated at a variety of spatial scales 
(e.g. national or international). Therefore TIUs should only 
be summed when based on equivalent 1% threshold values. 
It should also be remembered that the use of 1% as a thresh- 

old value is entirely arbitrary. However, when using STIUs, 
it is unimportant whether 1%, 2% or, indeed, 100% of the 
population estimate is used, given that the aim is simply to 
weight the numerical contribution made by different species 
in a consistent manner. We simply retain the 1% level 
because it is a recognised standard. 

EXAMPLES OF THE USE OF THRESHOLD 
IMPORTANCE UNITS 

An example shows how the calculation of STIUs can assist 
in our interpretation of the relative importance of sites. Con- 
sider two estuaries, A and B (see Table 1). 

Overall, Estuary A supports 7,000 birds compared to 
4,350 birds using Estuary B. However, by inversely weight- 
ing the counts of each species by its 1% threshold and then 
summing across species to derive the STIU, one can make a 
more objective comparison and gain a greater insight to the 
relative waterbird conservation interest at each site. The rela- 

tively high STIU value for Estuary B reflects its important 
population of Purple Sandpipers. A major advantage of the 
method is that it does not ignore the more common species, 
it just requires more of them to make an impact. It should be 
noted that, as described above, the method takes no account 
of the size of individual sites; for example, Estuary A may 
have an area 20 times that of Estuary B. Of course, the same 
is true of some other measures of overall avian value. For 

example, a very large estuary is far more likely to support 
20,000 waterbirds than a smaller one simply by virtue of its 
size. In some circumstances, as in the examples given below, 
it may be useful to introduce a measure of STIU-density (e.g. 
STIU per hectare), in order to better compare like with like. 

The use of TIUs need not be based on entire sites and can 

be scaled down to provide insight to the relative importance 
of different parts of a single site or scaled up to assess the 
relative importance of suites of sites or whole regions. Its use 
in these contexts is best illustrated by examples. 

USE OF TIUs AT THE LOCAL SCALE: 
AN EXAMPLE FROM WEBS LOW TIDE COUNTS 

The WeBS Low Tide Count scheme describes the waterbird 

usage of estuaries at low tide based upon counts of birds on 
pre-selected sub-divisions (count units) of the overall site. 
The results are usually displayed as dot-density maps depict- 
ing single species across the site (see Musgrove et al. 2001 
for further details). As examples, Fig. 1 depicts the distribu- 
tions of Pintail Arias acura (national 1% threshold = 280) and 
Dunlin (national 1% threshold = 5,300) as recorded by the 
WeBS Low Tide Counts on the Medway Estuary in south- 

Table 1. An example to demonstrate the calculation of STIUs. 

Species 1% Estuary A Estuary B 
threshold 

Count TIU Count TIU 

Wigcon 2800 1000 0.36 0 
Oystercatcher 3600 3000 0.83 2000 
Purple Sandpiper 210 0 0.00 350 
Dunlin 5300 3000 0.57 2000 

Total birds 7000 4350 

STIU 1.76 

0.00 

0.56 

1.67 

0.38 

2.61 

east England during the 1996-97 winter. 
It is straightforward to sum the total number of all species 

(i.e. not only Pintail and Dunlin) for each section to give the 
combined distribution of all birds (Fig. 2a). However, this 
distribution is very similar to that recorded for Dunlin which, 
representing about 50% of the birds present, is the dominant 
species numerically. 

Fig. 2b depicts the STIU map (actually STIU-density, with 
calculated values of STIU scaled up to provide a comparable 
level of shading to Fig. 2a). Those parts of the site that sup- 
port high densities of waterbirds, including Dunlin, are evi- 
dent on the map but the denser shading is found in the south- 
east, where the concentration of Pintail is of greater relative 
importance. The STIU representation has therefore identified 
objectively those parts of the Medway where those scarcer 
species are concentrated, whilst not ignoring concentrations 
of more numerous species. This approach is particularly valu- 
able for site managers and conservationists. Previously, such 
areas within the estuary would have been identified largely 
on the basis of individual species distributions. 

USE OF TIUs AT THE REGIONAL SCALE: 
AN EXAMPLE FROM THE WEBS NON-ESTUARINE 
WATERFOWL SURVEY 

The WeBS Non-estuarine Waterfowl Survey (NEWS) sur- 
veyed waterbirds along the open coasts of the UK. Unlike 
estuaries or inland wetlands, a particular problem in inter- 
preting the data from NEWS is that clear boundaries for site 
definition are not readily distinguishable. Consequently, 
arbitrary stretches of coast are used to summarise bird num- 
bers. The most successful representation of NEWS data to 
date has been based on counts summarised in terms of lin- 

ear density (birds/km) and averaged across all counted coast 
within a 10 km grid square. In order to assess the relative 
importance of each grid square for each wader population, 
species counts were converted to TIUs/km and symbolised 
using pie-charts. To assess the relative importance of differ- 
ent grid squares the sizes of the pie-charts were scaled by the 
STIU (STIU/km). Fig. 3 shows examples for Orkney in Scot- 
land, an area dominated by non-estuarine coast where estu- 
arine species occur in relatively low numbers, and also for 
a coastal stretch between Cullen and Peterhead in northeast 

Aberdeenshire, an area important for non-estuarine species 
but where relatively large numbers of estuarine species also 
occur. 

The STIU representation therefore identifies objectively 
those parts of the coast where species of greatest conserva- 
tion importance are concentrated. We might expect there to 
be less of a contrast between the two alternative representa- 
tions for Orkney than for many regions of Britain and Ireland 
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because the wader community in Orkney has a large non- 
estuarine component. Even so, the emphasis on conser- 
vationally important numbers in the STIU representation 
(Fig. 3(a)(ii)) identifies a more geographically extensive 
region of northern Orkney as being particularly important for 
Purple Sandpiper than the unweighted representation (Fig. 
3(a)(i)). The usefulness of the STIU representation is particu- 

Pintail 

Dunlin 

Fig.1. The low tide distribution of Pintail and Dunlin on the Medway 
Estuary (south-east England) during the 1996-97 winter. 

(a) Total numbers 

larly apparent for the coastal stretch of northeast Aberdeen- 
shire. This area is especially important for non-estuarine 
species, but, when no weighting is used (Fig. 3(b)(i)), the 
relatively unimportant numbers of mainly estuarine species 
dominate even though their numbers are trivial compared to 
those of nearby estuarine habitat. When the STIU represen- 
tation is used, however, (Fig. 3(b)(ii)) the importance of the 
area to Purple Sandpipers in particular is no longer obscured 
by the more common and ubiquitous species. 

VERY SCARCE SPECIES: A PROVISO 

STIUs might be improved by modifying the method for very 
scarce species which would otherwise have a disproportion- 
ately large influence on the resulting values. For example, the 
occurrence of a single Black-necked Grebe on a site (with a 
1% threshold of 1 in the UK) would be equivalent to the 
occurrence of 3600 Oystercatchers. However, generally, the 
occurrence of a single grebe would not be considered of great 
conservation value, due to the inherent variability likely with 
small numbers. By convention, where the 1% threshold is 
less than 50 birds, 50 is used to represent 1% of the popula- 
tion estimate (Musgrove et al. 2001). This threshold could 
be used in calculating TIUs for scarce species, although this 
approach may lead to an under-estimation of the contribu- 
tion of such birds. 

CONCLUSION 

Although straightforward in concept and in application, the 
weighting of bird numbers in respect of their population size 
has much to offer, providing an objective method of quanti- 
fying the conservation importance of assemblages of water- 
birds. Moreover the same method can be used for the birds of 

other habitats and species groups. However, its value is 
dependent upon the confidence that can be placed upon the 
relevant population-estimate. In Britain and Ireland, the 
method has particular relevance for waterbirds, both because 
the population sizes of the species involved are known to a 
relatively high degree of accuracy and because these islands 
are especially important to the East Atlantic flyway popu- 
lations of many species (Musgrove et al. 2001). We see the 
method as providing useful insights to waterbird distributions 
for researchers, site managers and conservation professionals. 
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Fig. 3. Distribution of key non-estuarine waders in a) Orkney and b) north- 
east Aberdeenshire, Scotland, UK where: 

Key 

The proportion of the pie chad allocated to each species is based on the 
percentage of the total number of waders in that 10 km grid square com- 
prised by that species. The area of each pie chad is scaled by the total 
number of waders/km such that a 10 km grid square with an average 250 
waders/km would have a diameter equivalent to 10 km on the map. 

ii) The proportion of the pie chad allocated to each species is based on the 
percentage of the total STIU contributed by that species. Each pie chad 
is scaled such that a 10 km grid square with an average STIU of 0.4 
TIUs/km would have a diameter equivalent to 10 km on the map. 
Because of the representation chosen for any given species the area 
between different pie charts can be compared directly. 

CU = Curlew Numenius arquata, PS = Purple Sandpiper Calidris mar- 
itima, RP= Ringed Plover Charadrius hiaticula, SS -- Sanderling Calidris 
alba, TT = Turnstone Arenaria interpres and others = all other wader spe- 
cies or of numbers on (i). 

Coastline covered by the non-estuarine waterfowl survey is indicated in 
black, that not covered is indicated in grey. 

3(a)(i) 
3(a)(ii) 

3(b)(i) 
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