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INTRODUCTION

Population viability analysis (PVA) is a valuable tool within
the field of conservation biology. This technique can provide
insight into population dynamics and demographic processes
that should be targeted for conservation actions. A classical
example is the work on the loggerhead sea turtle Caretta
caretta nesting on beaches in SE USA, where the use of PVA
guided researchers to choose the most efficient management
strategy (Crouse et al. 1987, Crowder et al. 1994). PVAs can
also be used for assessment of viability and to predict the
future prospects of declining and threatened populations.
Important steps have also been taken in making PVA more
accessible to biologists and conservation practitioners by
providing comprehensible literature on the subject (e.g.
Caswell 2001, Morris & Doak 2002) and the release of user-
friendly software (e.g. RAMAS: www.ramas.com/
ramas.htm).

The decline observed in migratory wader populations
worldwide is worrying (Piersma et al. 1997, Delany & Scott
2002, International Wader Study Group Conference, Cádiz,
2003: http://web.uct.ac.za/depts/stats/adu/wsg/home.html).

Human activities and global environmental changes have
resulted in the loss and deterioration of important habitats for
several wader species (Huntley 1995, Tucker & Evans 1997).
For migratory species, local habitat changes across the sites
used during the annual cycle might affect different vital rates;
thus, affecting global population numbers differently (Suth-
erland 1996). To fully grasp the reasons behind declines in
vulnerable wader populations, it is therefore crucial to under-
stand their demography. To date, the PVA technique has
been applied to only a few waders (Hill & Carter 1991,
Hitchcock & Gratto-Trevor 1997, Larson et al. 2002,
Sandercock 2003), and high elasticity values of adult sur-
vival reported from these studies, suggest that survival rate
of adults should have the greatest potential effect on rates of
population change. However, if adult survival is rather con-
stant and varies with only a few percent, large variation in
fecundity might have greater effects on population trend (but
see Hitchcock & Gratto-Trevor 1997).

In Sweden, the input of management efforts into grazed
coastal meadows has increased in recent decades. Still, sev-
eral wader populations show decreasing numbers (Johansson
2004). For some species, such as the Southern Dunlin

Sensitivity analysis of a migratory population of Redshanks 
Tringa totanus: a forewarning of a population decline?

RICHARD OTTVALL1, 2 * & ROGER HÄRDLING1

1Department of Ecology, Ecology Building, SE-223 62 Lund, Sweden
2Department of Natural Sciences and Technology, Gotland University, SE-621 67 Visby, Sweden

Ottvall, R. & Härdling, R. 2005. Sensitivity analysis of a migratory population of Redshanks Tringa totanus:
a forewarning of a population decline? Wader Study Group Bull. 107: 40–45.

Keywords: shorebird, Redshank, Tringa totanus, population dynamics, demography

Several wader species breeding in agricultural landscapes are declining in Europe. Here, we present evidence
that reproduction in a subpopulation of an abundant but vulnerable wader species, the Redshank Tringa totanus,
is too low for self-sustainability. We used population data collected from Gotland, SE Sweden, during the
breeding seasons of 1997–2003. We used analytic and simulation-based sensitivity analyses of a stage-based
matrix model of female Redshanks to compare the relative importance of specific vital rates to λ (population
growth rate). For each vital rate, we present estimates of mean values and parameter limits. At mean values
of vital rates, λ is estimated to 0.876, while the computer simulation yields an average λ of 0.860 (95% con-
fidence intervals: 0.770–0.950), which is significant lower than 1. Further, analytic sensitivity of λ is highest
to adult survival followed by chick survival and nest success. Analytic elasticity of λ ranks vital rates in a simi-
lar way as analytic sensitivity, and the computer simulation also indicates that the rankings of sensitivities and
elasticities are robust to parameter uncertainties. In the simulated data, almost half of the variation in λ was
explained by variation in adult survival (41%). The explanatory power of chick survival (27%) and nest suc-
cess of first clutches (22%) was intermediate while other vital rates accounted for negligible amounts of vari-
ation. We conclude, however, that the potential to increase an already high adult survival is limited. There-
fore, management actions should aim to increase reproductive success mediated via decreased nest predation
rates and increased survival of Redshank chicks simultaneously.
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