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Abstract

Total above-ground biomass of spruce, pine and birch was estimated in three different

field datasets collected in young forests in south-east Norway. The mean heights

ranged from 1.77 to 9.66 m. These field data were regressed against metrics derived

from canopy height distributions generated from airborne laser scanner (ALS) data with

a point density of 0.9–1.2 m . The field data consisted of 79 plots with size 200–232.9

m  and 20 stands with an average size of 3742 m . Total above-ground biomass ranged

from 2.27 to 90.42 Mg ha . The influences of (1) regression model form, (2) canopy

threshold value and (3) tree species on the relationships between biomass and ALS-

derived metrics were assessed. The analysed model forms were multiple linear models,

models with logarithmic transformation of the response and explanatory variables, and
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models with square root transformation of the response. The different canopy

thresholds considered were fixed values of 0.5, 1.3 and 2.0 m defining the limit

between laser canopy echoes and below-canopy echoes. The proportion of explained

variability of the estimated models ranged from 60% to 83%. Tree species had a

significant influence on the models. For given values of the ALS-derived metrics related

to canopy height and canopy density, spruce tended to have higher above-ground

biomass values than pine and deciduous species. There were no clear effects of model

form and canopy threshold on the accuracy of predictions produced by cross validation

of the various models, but there is a risk of heteroskedasticity with linear models. Cross

validation revealed an accuracy of the root mean square error (RMSE) ranging from

3.85 to 13.9 Mg ha , corresponding to 22.6% to 48.1% of mean field-measured

biomass. It was concluded that airborne laser scanning has a potential for predicting

biomass in young forest stands (> 0.5 ha) with an accuracy of 20–30% of mean ground

value.

−1

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02827580701672147&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02827580260138099&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0034-4257%252801%252900228-0&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1641%252F0006-3568%25282003%2529053%255B0981%253Aamriod%255D2.0.co%253B2&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1046%252Fj.1466-822x.2002.00303.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.rse.2008.03.004&type=Scholix


Estimation of above ground forest biomass from airborne discrete return laser scanner

data using canopy-based quantile estimators

Source: Scandinavian Journal of Forest Research

A Heteroskedasticity-Consistent Covariance Matrix Estimator and a Direct Test for

Heteroskedasticity

Source: Econometrica

Surface Lidar Remote Sensing of Basal Area and Biomass in Deciduous Forests of

Eastern Maryland, USA

Source: Remote Sensing of Environment

Use of Large-Footprint Scanning Airborne Lidar To Estimate Forest Stand

Characteristics in the Western Cascades of Oregon

Source: Remote Sensing of Environment

Effects of different sensors, flying altitudes, and pulse repetition frequencies on forest

canopy metrics and biophysical stand properties derived from small-footprint airborne

laser data

Source: Remote Sensing of Environment

Estimating forest biomass and volume using airborne laser data

Source: Remote Sensing of Environment

Why do we still use stepwise modelling in ecology and behaviour?

Source: Journal of Animal Ecology

Accuracy of forest inventory using airborne laser scanning: evaluating the first nordic

full-scale operational project

Source: Scandinavian Journal of Forest Research

Estimation of stem volume using laser scanning-based canopy height metrics

Source: Forestry An International Journal of Forest Research

Estimation of tree heights and stand volume using an airborne lidar system

Source: Remote Sensing of Environment

Accuracy of a high-resolution lidar terrain model under a conifer forest canopy

Source: Canadian Journal of Remote Sensing

Determination of terrain models in wooded areas with airborne laser scanner data

Source: ISPRS Journal of Photogrammetry and Remote Sensing

Regional aboveground forest biomass using airborne and spaceborne LiDAR in Québec

Source: Remote Sensing of Environment

Using airborne laser scanning to monitor tree migration in the boreal–alpine transition

zone

Source: Remote Sensing of Environment

Mapping stand-level forest biophysical variables for a mixedwood boreal forest using

lidar: an examination of scanning density

Source: Canadian Journal of Forest Research

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02827580410019490&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F1912934&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0034-4257%252898%252900071-6&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0034-4257%252898%252900091-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.rse.2008.09.001&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0034-4257%252888%252990028-4&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1111%252Fj.1365-2656.2006.01141.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02827580410019544&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1093%252Fforestry%252Fcpl007&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0034-4257%252895%252900224-3&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.5589%252Fm03-022&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0924-2716%252898%252900009-4&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.rse.2008.06.003&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.rse.2007.03.004&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1139%252Fx05-230&type=Scholix


Prediction of tree height, basal area and stem volume in forest stands using airborne

laser scanning

Source: Scandinavian Journal of Forest Research

Above‐ground biomass estimation in closed canopy Neotropical forests using lidar

remote sensing: factors affecting the generality of relationships

Source: Global Ecology and Biogeography

Separating the ground and airborne laser sampling phases to estimate tropical forest

basal area, volume, and biomass

Source: Remote Sensing of Environment

Quantifying forest above ground carbon content using LiDAR remote sensing

Source: Remote Sensing of Environment

Comparing stand inventories for large areas based on photo-interpretation and laser

scanning by means of cost-plus-loss analyses

Source: Scandinavian Journal of Forest Research

Predicting forest stand characteristics with airborne scanning laser using a practical

two-stage procedure and field data

Source: Remote Sensing of Environment

Accuracy of Airborne Lidar-Derived Elevation

Source: Photogrammetric Engineering & Remote Sensing

Airborne laser scanning: basic relations and formulas

Source: ISPRS Journal of Photogrammetry and Remote Sensing

Assessing effects of laser point density, ground sampling intensity, and field sample

plot size on biophysical stand properties derived from airborne laser scanner data

Source: Canadian Journal of Forest Research

Practical large-scale forest stand inventory using a small-footprint airborne scanning

laser

Source: Scandinavian Journal of Forest Research

Influence of Vegetation, Slope, and Lidar Sampling Angle on DEM Accuracy

Source: Photogrammetric Engineering & Remote Sensing

Sensitivity of large-footprint lidar to canopy structure and biomass in a neotropical

rainforest

Source: Remote Sensing of Environment

Weibull and percentile models for lidar-based estimation of basal area distribution

Source: Scandinavian Journal of Forest Research

Measuring biomass and carbon in delaware using an airborne profiling LIDAR

Source: Scandinavian Journal of Forest Research

Error Assessment in Two Lidar-derived TIN Datasets

Source: Photogrammetric Engineering & Remote Sensing

Quantifying canopy height underestimation by laser pulse penetration in small-

footprint airborne laser scanning data

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02827580410019472&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1046%252Fj.1466-822x.2003.00010.x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0034-4257%252896%252900213-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.rse.2004.07.016&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02827580410019463&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0034-4257%252801%252900290-5&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.14358%252Fpers.70.3.331&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0924-2716%252899%252900015-5&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1139%252Fx07-219&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02827580310019257&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.14358%252Fpers.72.11.1265&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0034-4257%252802%252900013-5&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02827580500373186&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F02827580410019508&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.14358%252Fpers.72.8.933&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.5589%252Fm03-023&type=Scholix


Source: Canadian Journal of Remote Sensing

Functions for Biomass Estimation of Young Pinus sylvestris, Picea abies and Betula spp.

from Stands in Northern Sweden with High Stand Densities

Source: Scandinavian Journal of Forest Research

Airborne laser scanning—an introduction and overview

Source: ISPRS Journal of Photogrammetry and Remote Sensing

An Analysis of Variance Test for Normality (Complete Samples)

Source: Biometrika

LiDAR remote sensing of forest structure

Source: Progress in Physical Geography Earth and Environment

An Application of LiDAR in a Double-Sample Forest Inventory

Source: Western Journal of Applied Forestry

Applied Linear Regression (2nd ed.).

Source: Journal of the American Statistical Association

Regression Estimation Following the Square-Root Transformation of the Response

Source: Forest Science

Applied Linear Regression.

Source: Journal of the Royal Statistical Society Series D (The Statistician)

 

Linking provided by  

Related research 

Recommended articles Cited by 

64

People also read

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F028275801300088206&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0924-2716%252899%252900011-8&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2333709&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1191%252F0309133303pp360ra&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1093%252Fwjaf%252F19.2.95&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2289035&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1093%252Fforestscience%252F54.6.597&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.2307%252F2987575&type=Scholix
https://scholexplorer.openaire.eu/


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 01072954 

5 Howick Place | London | SW1P 1WG

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

