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Two-stage sector sampling for estimating small
woodlot attributes

Piermaria Corona, Lorenzo Fattorini, and Sara Franceschi

Abstract: A twe-stage sampling strategy is proposed to assess small woodlots outside the forests scattered on extensive ter-
ritories. The first stage is performed to select a sample of small woodlots using fixed-size sampling schemes. and the second
stage is performed to sample trees within woodlots selected at first stage. Usually, fixed- or variable-area plots are adopted
to sample trees. However, the use of plot sampling in small patches such as wondlots s likely to indoee a ralevant amonnt
of bias owing to edge cffects. In this framework, sector sampling proves to be particularly effective. The present paper in-
vestigates the statistical properties of two-stage sampling strategies for estimating forest attributes of woodlot populations
when scetor sampling is adopted at the sccond stage. A two-stage cstimator of population totals is derived together with a
conservative estimator of its sampling variance. By means of a simulation study, the performance of the proposed estimator
is checked and compared with that achieved using traditional plot sampling with edge corrections. Simulation results prove
the adequacy of sector sampling and provide some guidzlines for the effective planning of the strategy. In some countries,
the proposed strategy can be performed with few modifications within the framewark of large-scale forest inventories.
Résumeé : Une stratégie d'échantillonnage en deux Eapes est proposée pour Evaluer les pelits boisés situgs i Mécart des [o-
1éts et dispersés sur de vastes erritoires. La premiére étape sert a sélectionner un échantillon de petits boisés en utilisant des
plans d’Echantillonnage a surface fixe tandis que la deuxiéme Ctape sert & échantillonner les arbres dans les boisés sélection-
nés lors de la premiére étape. Habituellement, des placettes i surface fixe ou variable sont utilisées pour échantillonner les
arbres. Cependant, I'utilisation de placettes dans de petits boisés est susceptible d’induire un biais appréciable di a I'effet de
bordure. Dans ce cas, "échantillonnage par secteur se reveéle particuliérement efficace. Le présent article étudie les proprié-
tés statistiques des stratégies d’échantillonnage en deux étapes pour estimer les attributs forestiers de populations de boisés
lorsque I"¢chantillonnage par secteur est utilisé lors de la deuxiéme étape. Un estimateur en deux éumpes des totaux de popu-
lation est dérivé avec un estimatenr conservateur de sa variance d’échantillonnage. T.a performance de estimatenr proposé
est vérilice el comparée par simulation avec celle obtenue par I échantillonnage taditionne] accompagné d’une correction
pour tenir compte de 1'effet de bordure. Les résultats de la simulation démontrent que 1’échantillonnage par secteur est adé-
quat ct fournissent des lignes directrices pour la planification cfficace de la stratégic d’Echantillonnage. Dans certains pays,
la stratégie proposée peut étre réalisée avec peu de moditications dans le cadre de Minventaire forestier a grande échelle.

[Traduit par la Rédaction]

small woodlots outside the forests scattered on extensive ter-
ritorics,

According to the definition by the FAO. TOF refer to

Introduction

Trees outside the forests (TOF) as in small woodlots,

windbreaks, and hedgerows plzy a basic role in biodiversity
conservarion, protection of soil and water resources. contri-
bution to scenic beauty, wind erosion mitigation, agricultural
crop protection, provision ol wood and nonwood products,
and bioenergy znd living space for animals and plants, as
well as carbon storage functions (Bellefontzaine et al. 2002).
Nevertheless, TOF resonrces are still poorly detined hy man-
agers and mostly absent from official statistics and develop-
ment policies (Food and Agriculture Organization of the
United Nations (FAO) 2001). Currently, tforest inventories
must reflect a broader scope. including TOF resource assess-
ments (Kleinn 2000, 2002), This paper focuses on surveying

“trees on land not defined as forest and other wooded land.
Includes: trees on land that fulfils the requirements of forest
and other wooded land except that the arez is less than 0.5
ha.” In particular, according to the definition by the Italian
Naticnal Forest Inventory (http://www.sian.it/inventariofores-
tale/jsp/home.jsp), a small woodlot is “a group of trees on
wooded land with zn area larger than 0.05 ha and less than
0.5 hat and more than 20 m in width.”

The main objective of small woodlot inventories is the es-
timmation of population parameters such as total wood volume
or biomass. To rednce survey cost and time, small woodlot
mventories performed over large scales should involve two
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