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ABSTRACT. Logarithmic regression equations were developed to  predict leaf area and leaf biomass 
for open-grown deciduous urban trees based on stem diameter and crown parameters. Equations 
based on crown parameters produced more reliable estimates. The equations can be used to help 
quantify forest structure and functions, particularly in urbanizing and urban/suburban areas. FOR. SCI. 
42(4):504-507. 
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EASUREMENT OF TREE LEAF AREA and leaf biomass 
are important prerequisites to studying gas-ex- 
change processes and rnodeIing ecosystems. Few 

researchers have evaluated leaf area or leaf biomass of open- 
grown trees, particularIy in urban environments (Gacka- 
Gnesikiewicz 1980). Accurateestimates of tree leaf area and 
leaf biomass in both urban and surrounding natural areas are 
critical in assessing evapotranspiration, atmospheric deposi- 
tion, biogenic volatile organic emissions, light interception, 
and other ecosystem processes. 

Equations or ratios often are used to estimate leaf area 
or leaf biomass from easily measured tree traits such as 
stem diameter (dbh) or cross-sectiona1 area of sapwood 
(e.g,, Gholz et a!. 1979, Waring et aI. 1982). Unfortu- 
nately, there are few equations based on stem diameter 
and/or for species commonly encountered in urban areas. 
Measurement of sapwood area is limited i n  urban environ- 
ments because permission to core trees is required from 
multiple owners across the urban landscape and because 
the relatively high values placed on individual trees limit 
owner's willingness to permit trees to incur coring dam- 
age. The objective of this study was to develop and corn- 
pare regression equations to predict leaf area and leaf 
biomass of open-grown, deciduous urban trees based on 
dbh and crown parameters. 

Materials and Methods 

In July 1992, data were collected from 54 healthy, open- 
grown park trees in Chicago, Illinois, that were selected 
specificaIIy for full tree crowns in excellent condition. The 
sampled trees included 10 American elm (Ulmus americana 
L.), 10 green ash (FraxinuspennsyIvanica Marsh.), 10 hack- 
berry (Celtis occidentnlis L.), 10 honeylocust (Gleditsia 
triacan~hos L.), and 14 Noway maple (Acerplatanoides L.). 
Data were colIected on dbh, tree height, height to base of live 
crown, and crown width. The dbh ranged from 1 1 to 53 cm, 
crown height (base of crown to crown top) from 3.4 to 9.1 m, 
and crown width from 4.1 to 14.0 rn. 

The dimensions of each tree crown were mapped with a 
telescoping measuring rod. Height and distance from the tree 
base were measured at crown boundary points every 1.5 rn 
vertically and at every 45' azimuth radially to map the crown 
shape. Crown volume was calculated from these geometric 
measurements. Random distances along x, y, and z coordi- 
nates from the tree base were selected to determine sampling 
locations within each tree crown. Ten 0.4m3 samples of 
foliage were collected from a high-lift truck. Sample loca- 
tions in the tree crown were approached with the high-lift 
truck bucket so as not to disturb the sample prior to leaf 
collection. 
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