Table S1 Detail information of crown ratio and height to crown base mode in existing literature


	[bookmark: _Hlk53155251]No
	Model/Model form
	Predictors
	Tree species
	R2
	RMSE
	Reference

	1
	
(Exponential)
	Age, DBH, H
	Pinus taeda
	
	0.083
	[1]

	2
	
(Logistic)
	H, DBH, HDR, BAL, CCF, ELEV, SL, AZ
	Picea abies
	0.41
	
	[2]

	
	
	
	Abies alba
	0.27
	
	

	
	
	
	Larix decidua
	0.49
	
	

	
	
	
	Pinus sylvestris
	0.34
	
	

	
	
	
	Pinus nigra
	0.34
	
	

	
	
	
	Pinus cembra
	0.23
	
	

	
	
	
	Fagus silvatica
	0.24
	
	

	
	
	
	Quercus spp.
	0.19
	
	

	3
	
(Richards)
	Age, N, DH, DBH
	Eucalyptus globulus Labill.
	0.77
	
	[3]

	4
	
(Logistic)
	H, DBH, HDR, BAL, CCF, ELEV, SL, ASPECT
	Populus tremuloides
	0.56
	
	[4]

	
	
	
	Betula papyrifera
	0.25
	
	

	
	
	
	Pseudotsuga menziesii
	0.34
	
	

	
	
	
	Pinus contorta var. latifolia
	0.48
	
	

	
	
	
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK19]Hybrid spruce
	0.33
	
	

	5
	
(Logistic)
	H, DBH, HDR, BAL, CCF, CW, ELEV, SL, AZ
	Betula platyphylla
	0. 91
	
	[5]

	
	
	
	Tilia amurensis
	0. 11
	
	

	
	
	
	Betula costata
	0. 94
	
	

	
	
	
	Juglans mandshurica
	0. 35
	
	

	
	
	
	Phellodendron amurense
	0. 39
	
	

	
	
	
	Acer mono
	0. 11
	
	

	
	
	
	Fraxinus mandshurica
	0. 09
	
	

	
	
	
	Populus spp．
	0. 45
	
	

	
	
	
	Ulmus spp．
	0. 14
	
	

	
	
	
	Quercus mongolica
	0. 42
	
	

	6
	
(Exponential)
	MHT, TSC
	Tectona grandis Linn. f
	0.23
	
	[6]

	
	
(Richards)
	MHT, TSC
	Tectona grandis Linn. f
	0.20
	
	

	7
	
(Logistic)
	DBH, DH, DD
	Quercus mongolica
	0.26a
	0.168a
	[7]

	
	
	
	
	0.68b
	0.041b
	

	8
	
	SH, SD
	Pinus banksiana Lamb.
	0.68
	
	[8]

	
	
	
	Pinus resinosa Ait
	0.85
	
	

	
	
	
	Picea marianu (Mill.) B.SP.
	0.44
	
	

	
	
	
	Picea glauca (Moench) Voss.
	0.73
	
	

	9
	
(Exponential)
	Age, DBH, H, SI
	Pseudotsuga menziesii Franco.
	0.48
	
	[9]

	
	
	
	Abies grandis Lindl.
	0.45
	
	

	
	
	
	Pines ponderosa Laws.
	0.59
	
	

	
	
	
	Pines lambertiana Dougl.
	0.30
	
	

	
	
	
	Calocedrus decurrens Florin.
	0.54
	
	

	
	
	
	Tsuga heterophylla Sarg.
	0.07
	
	

	
	
	
	Castanopsis chrysophylla A.DC.
	0.36
	
	

	
	
	
	Lithocarpus densiflorus Rehd.
	0.04
	
	

	
	
	
	Arbutus menziesii Pursh.
	0.41
	
	

	
	
	
	Quercus chrysolepis Liebm.
	0.11
	
	

	
	
	
	Quercus keiloggli Newb.
	0.13
	
	

	
	
	
	Quercus garryana Dougl.
	0.63
	
	

	
	
	
	Acer macrophyllum Pursh.
	0.53
	
	

	10
	
(Exponential)
	DBH, H, CCFL, BA
	Pseudotsuga menztesii (Mirb.) Franco
	0.34
	
	[10]

	
	
	
	Abies grandis (Dougl.) Lindl.
	0.25
	
	

	
	
	
	Acer macrophyllum Pursh.
	0.21
	
	

	
	
	
	Arbutus menziesii Pursh.
	0.22
	
	

	
	
	
	Quercus gar yana Dougl. ex Hook
	0.18
	
	

	
	
	
	Alnus rubra Bong.
	0.16
	
	

	11
	
(Richards)
	DBH, H, HDR, CCF, BAL, CSI
	Fagus grandifolia Ehrh.
	0.59
	1.497
	[11]

	
	
	
	Betula populifolia Marsh.
	0.74
	1.188
	

	
	
	
	Betula papyrifera Marsh.
	0.77
	1.374
	

	
	
	
	Acer rubrum L.
	0.64
	1.495
	

	
	
	
	Quercus rubra L.
	0.67
	1.439
	

	
	
	
	Acer saccharum Marsh.
	0.64
	1.528
	

	
	
	
	Betula alleghaniensis Britt.
	0.63
	1.607
	

	
	
	
	Abies balsamea [L.]
	0.61
	1.568
	

	
	
	
	Picea mariana [Mill.] BSP
	0.52
	1.790
	

	
	
	
	Tsuga canadensis [L.] Carrière
	0.47
	2.251
	

	
	
	
	Picea rubens Sarg.
	0.78
	1.516
	

	
	
	
	Pinus strobus L.
	0.79
	1.779
	

	
	
	
	Picea glauca [Moench] Voss.
	0.72
	1.605
	

	12
	
(Logistic)
	DBH, H, DH, LDTBA
	Quercus mongolica
	0.56a
	1.979a
	[12]

	
	
	
	
	0.66b
	1.793b
	

	13
	
(Logistic)
	DBH, H, DH, BAL, BAPOR
	Picea abies (L.) Karst.
	0.79a
	
	[13]

	
	
	
	
	0.86
	
	

	
	
	
	Fagus sylvatica L.
	0.75a
	
	

	
	
	
	
	0.85
	
	

	14
	
(Logistic)
	DBH, H, BAL, Lc, N
	Larix principis-rupprechtii
	0.45a
	3.330a
	[14]

	
	
	
	
	0.69b
	2.506b
	

	15
	
(Logistic)
	DBH, G, H0
	Pinus sylvestris var. mogolica
	0.91a
	1.320a
	[15]

	
	
	
	
	0.91c
	1.360c
	

	16
	
	DBH, H, Age, DH, BA, proportion of species , Latitude, longitude, ELEV
	Pinus sylvestri
	0.84
	0.239
	[16]

	
	
	
	Picea abie
	0.61
	0.484
	


a Base model selected to construct mixed-effect models or simultaneous equations
b Developing model based on nonlinear mixed-effect models
c Developing model based on simultaneous equations 
[bookmark: _Hlk53317879]Note: MHT: merchantable height, TSC: tree slenderness coefficient, DBH: diameter at breast height, H: total tree height, CW: crown width, ELEV: elevation, SL: slope, ASPECT: aspect, AZ: azimuth of aspect in radians, DH: dominant tree height, DD: dominant diameter, Age: tree age, SH: stand height, SD: stand density, SI: site index, CCFL: crown competition factor in larger trees, BA: basal area, HDR: tree height to diameter ratio, CCF: stand crown competition factor, BAL: basal area per ha for trees larger than the subject tree, CSI: climatic site index, LDTBA: total basal area of all trees with diameter larger than the target tree, BAPOR: basal area proportion of species, Lc: Average canopy width of trees, N: number of trees per hectare, H0: Mean tree height of dominant tree, G: Stand basal area; a, b, c, m: model parameters, : parameter vector, : vector of stand or tree variables.
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