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List of Abbreviations
ASRL		Allometric Scaling and Resource Limitations
DEM		Digital Elevation Model
GLA14 	GLAS Level-2 Land Surface Altimetry
GLAS		Geoscience Laser Altimeter System 
ICESat		Ice, Cloud, and land Elevation Satellite
IDW		Inverse Distance Weighting
LAI		Leaf Area Index
LVIS		Laser Vegetation Imaging Sensor
MODIS	Moderate Resolution Imaging Spectroradiometer
NARR		North American Regional Reanalysis
NDVI		Normalized Vegetation Difference Vegetation Index
NED		National Elevation Dataset
NLCD		National Land Cover Database
RMSE		Root Mean Square Error
TSF		Temporal Spatial Filter
VCF		Vegetation Continuous Fields
WMO		World Meteorology Organization
S1. Data
[bookmark: _Toc315683376]S1.1. Annual Average Relative Humidity
Annual average temperature and annual average vapor pressure from DAYMET data were converted to annual average relative humidity (Φ) using a formula provided by World Meteorological Organization (WMO) [1] (Equation (S1)). 
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Here ew is vapor pressure (hPa), ew* is statured vapor pressure (hPa) and T is air temperature (°C).
S1.2. Growing Season Average Leaf Area Index 
An input to the ASRL model is the growing season average Leaf Area Index (LAI). This was derived from a refined version of the standard Moderate Resolution Imaging Spectroradiometer (MODIS) LAI product [2]. As documented in Yuan et al. [3], the standard MODIS LAI product was post-processed using a two-step integrated approach: (a) a modified version of a temporal spatial filter (TSF) was applied [4,5] that replaced lower quality data to an equivalent best case scenario (gap filled data) based on quality control (QC) layers and (b) the final post-processing of the LAI product was performed using the TIMESAT Savitzky-Golay (SG) filter [6]. The 8-day composites of the post-processed MODIS LAI product from 2003 to 2008 (June to September; approximate growing season) were used to evaluate growing season average LAI data based on Equation (S2):
	

	(S2) 


Here gs_avg. is the approximate growing season average LAI (June to September months from years 2003 to 2006), 8-day, i, j is the 8-day LAI product for ith week (m = 16) of jth year (n = 4).
S2. Figures S1–S5
Figure S1. Distribution of GLAS heights over the continental USA. We applied a Gaussian decomposition approach of Lee et al. [7] using the signal begin range increment (SigBegOff) and the last peak of Gaussians (gpCntRntOff 1). The potential bias due to topographic conditions has been rectified [7]. This GLAS height metric is well correlated to field-measured and airborne lidar-derived tree heights [8]. Each raster (size 1 km) is not visible at a continental scale. So, we implemented point symbols corresponding to each pixel for better presenting of GLAS-derived tree heights in this figure. 
	





Figure S2. Distribution of climatic zones over the empirical orthogonal panel of annual total precipitation and annual average temperature Climatic zones were defined based on three forest types (deciduous, evergreen and mixed forests) and fixed intervals of precipitation (30 mm) and temperature (2 °C) over the continental USA. The study area was thus confined to 841 climatic zones.



Figure S3. Spatial distribution of ASRL model prediction errors at pixel level. (a) Without optimization (Hpotential ASRL − HGLAS). (b) After optimization (Hopt ASRL − HGLAS). See Figure S4 for corresponding histograms.
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Figure S4. Histograms of ASRL model prediction errors at pixel level. (a) Without optimization (Hpotential ASRL – HGLAS). (b) After optimization (Hopt ASRL – HGLAS).
	
	

	(a)
	(b)


Figure S5. Number of valid GLAS data in each of the climatic zones considered in this study. Valid GLAS data density is relatively lower in the Northeastern Appalachian and Pacific Northwestern forest corridors.
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