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BACKGROUND

We outline below a first-of-its-kind method for calculating evapotranspiration of lawns and trees in a
city. To date, in Los Angeles, we have made continuous ET measurements on 108 trees of 14 species in
2007-2009 and 11 lawns in 2008-2011, before the recent drought. Based on these measurements, we
developed empirical equations that estimate ET based on weather and landscape parameters.

LAWNS

Required data

Fractional tree canopy cover above grass (0 < Arcc/Aveg < 1)

Daily potential evapotranspiration (ET,, mm/d; download from www.cimis.water.ca.gov).

Calculation of the microclimate coefficient:
Microclimate coefficient (0 <k, < 1) is estimated as

k. =a— b2 where a =0.90 + 0.09 and b = 0.35 + 0.13.

veg

Calculation of ET
ET¢rass = kmcETo.

TREES

Required data

Planting densities of each tree species (d;, trees/ha)

Diameter of tree trunks at 1.4 m above ground, average for each species (DBH, cm)
Solar irradiance (lg, W m'z; download from www.cimis.water.ca.gov).

Air temperature (T, °C; download from www.cimis.water.ca.gov).

Water vapor pressure (p, Pa; download from www.cimis.water.ca.gov).

Calculation of parameters
1) Vapor pressure deficit of the air (D, kPa) is calculated as
17.502T
T+ 240.97) -P
2) Average sapwood area of each species (A, cm’) is estimated as:

As = —20.56 + 0.94DBH + 0.54DBH? — 0.005DBH3, for species with DBH > 8.7 cm,

D =0.611 exp(

2
DBH
As=m (T) for species with DBH < 8.7 cm.

Calculation of ET

1) For flowering trees (each species): Epy;y = 1.2x107°d;Ag;(5.5 + 2.3InD + 0.021,) during
growing season. For deciduous trees, E = 0 when trees are leafless.

2) For coniferous trees (each species): E¢op iy = 4.0X1077d;Ag;)(5.5 + 2.3InD + 0.021),

3) For palm trees (all species): Epqims = 0.017% or 0.004% < Epaims < 0.03%

4) Total for all trees: Eqrees = X Efi(iy + X Econiy + Epaims-
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LAWNS + TREES TOGETHER

Required data

Total vegetated area, assumed to be similar with the cumulative area of irrigated lawns (A, ha)
Land area of a city that includes all vegetated and impervious areas, as well as bare soil (A.4, ha)

Calculation of ET

On cumulative vegetated area: ET,og = ETgrass + ETrees

Aveg
Aland

compared to ET from irrigated vegetation.
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