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                    Abstract

                  Context
                
Reliable information on tree stem diameter variation at local spatial scales and on the factors controlling it could potentially lead to improved biomass estimation over pine plantations.

                  Aims
                
This study addressed the relationship between local topography and tree diameter at breast height (DBH) within two even-aged radiata pine plantation sites in New South Wales, Australia.

                  Methods
                
A total of 85 plots were established, and 1,302 trees were sampled from the two sites. Airborne light detection and ranging (LiDAR) was used to derive slope and aspect and to link them to each individual tree.

                  Results
                
The results showed a significant relationship between DBH and local topography factors. At both sites, trees on slopes below 20° and on southerly aspects displayed significantly larger DBHs than trees on steeper slopes and northerly aspects. Older trees with similar heights also exhibited a significant relationship between DBH and aspect factor, where greater DBHs were found on southerly aspects.

                  Conclusions
                
The observed correlation between tree DBH and LiDAR-derived slope and aspect could contribute to the development of improved biomass estimation approaches in pine plantations. These topographical variables are easily attained with airborne LiDAR, and they could potentially improve DBH predictions in resource inventories (e.g. stand volume or biomass) and support field sampling design.
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Appendix
Appendix

                  	 	North
	South
	>20°
	<20°

	Height (m)
	Tree samples
	Mean DBH (cm)
	Standard error
	Tree samples
	Mean DBH (cm)
	Standard error
	Tree samples
	Mean DBH (cm)
	Standard error
	Tree samples
	Mean DBH (cm)
	Standard error

	 	1977 site

	≤31.5
	15
	53.61
	2.10
	1
	56.50
	–
	11
	53.31
	2.83
	5
	54.86
	1.47

	31.6–32.5
	6
	54.95
	3.09
	3
	63.67
	2.28
	3
	63.67
	2.28
	6
	54.95
	3.09

	32.6–33.5
	18
	53.83
	1.40
	3
	54.73
	4.24
	7
	55.94
	2.47
	13
	53.03
	1.62

	33.6–34.5
	21
	57.13
	2.14
	7
	66.64
	7.50
	11
	64.86
	5.66
	17
	56.05
	1.62

	34.6–35.5
	14
	52.09
	2.77
	9
	66.17
	2.59
	10
	62.83
	3.31
	14
	53.46
	2.86

	35.6–36.5
	5
	59.82
	1.79
	16
	63.70
	2.75
	4
	69.85
	5.71
	17
	61.11
	2.28

	36.6–37.5
	10
	61.65
	3.71
	18
	64.93
	1.78
	3
	70.02
	10.40
	25
	62.99
	1.57

	37.6–38.5
	7
	56.16
	2.64
	15
	60.89
	1.46
	5
	57.12
	4.28
	17
	60.05
	1.28

	≥38.5
	4
	65.7
	7.01
	21
	64.61
	1.64
	6
	71.95
	2.38
	19
	62.52
	1.83

	 	2002 site

	≤8.5
	19
	22.37
	0.86
	3
	22.73
	2.69
	19
	22.58
	0.75
	3
	21.4
	4.07

	8.51–9.5
	28
	20.66
	1.01
	2
	27.5
	0.60
	27
	20.38
	1.01
	3
	27.7
	0.71

	9.51–10.0
	43
	21.70
	0.58
	3
	23.03
	1.42
	41
	21.89
	0.60
	5
	21.04
	1.09

	10.01–10.5
	15
	23.85
	1.15
	22
	25.62
	1.00
	24
	24.19
	0.95
	13
	26.21
	1.46

	10.51–11.5
	17
	23.89
	1.10
	22
	21.87
	0.97
	24
	22.62
	0.79
	15
	22.96
	1.43

	11.51–12.0
	19
	24.55
	1.06
	27
	23.83
	0.79
	29
	24.35
	0.79
	17
	23.75
	1.07

	12.01–12.5
	3
	28.83
	2.64
	16
	24.42
	0.85
	12
	24.88
	1.19
	7
	25.53
	1.33

	≥12.51
	3
	25.23
	2.12
	12
	24.43
	0.98
	8
	23.85
	0.71
	7
	25.43
	1.67
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