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Unit Conversions and Dimensional Analysis for ET Calculations 

Due to challenges sometimes faced by students in performing unit conversions when calculating ET, 

especially those with less developed quantitative skills, we have provided this guide for the calculations 

used in the sample data collection and calculations spreadsheet (Supplemental Materials). Each equation 

for calculating ET, referenced by equation number in the main manuscript, is provided below, along with 

all unit conversion values needed for final calculations. Note that all data are recorded in units of grams 

(mass), Kelvin (temperature), square centimeters (area), and minutes (time). All conversion factors and 

constants use units as described below or provided in Table 1 of the main manuscript. Initial equations 

enclose all units within square brackets.  

Mass Balance 

Evapotranspiration Rate (Eq. 4) 

𝐸𝑇𝑊𝐵 =
𝑀𝑖[𝑔] − 𝑀𝑓[𝑔]

𝜌𝑤 [
𝑔

𝑐𝑚3] ∗ 𝛥𝑡 [𝑚𝑖𝑛𝑢𝑡𝑒𝑠] ∗ 𝐴[𝑐𝑚2]
 

=
𝑔

 
𝑔

𝑐𝑚3 ∗ 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 ∗  𝑐𝑚2
× (10 

𝑚𝑚

𝑐𝑚
∗ 1440

𝑚𝑖𝑛𝑢𝑡𝑒𝑠

𝑑𝑎𝑦
) 

  

=
𝑚𝑚

 𝑑𝑎𝑦
 

 

Energy Balance 

Latent Heat Flux (Eq. 8) 

𝐿𝐸 = 𝑆𝑊𝑖𝑛 [
𝑊

𝑚2
] ∗ (1 − 𝛼[−]) − 𝐻𝑠 [

𝑊

𝑚2
] 

=
𝑊

𝑚2
−

𝑊

𝑚2
 

=
𝑊

𝑚2
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Sensible Heat Flux (Eq. 9) 

𝐻𝑠 =  𝜌𝑎𝑖𝑟 [
𝑔

𝑚3
] ∗ 𝐶𝜌𝑎𝑖𝑟 [

𝐽

𝑘𝑔 ∗ 𝐾
] ∗

𝑇𝑠[𝐾] − 𝑇𝑎[𝐾]

𝑟𝑎  [
𝑠
𝑚

]
 

=
𝑔 ∗ 𝐽 ∗ 𝐾

𝑚2 ∗ 𝑘𝑔 ∗ 𝐾 ∗ 𝑠
 ×

1
𝑊 𝑠

𝐽

103 𝑔
𝑘𝑔

 

=
𝑊

𝑚2
 

 

Evapotranspiration Rate (Eq. 5) 

𝐸𝑇𝐸𝐵 =
𝐿𝐸 [

𝑊
𝑚2]

𝑙𝑣 [
𝐽

𝑘𝑔
] ∗ 𝜌𝐻2𝑂 [

𝑔
𝑐𝑚3]

 

=

𝑊
𝑚2

𝐽
𝑘𝑔

∗ [
𝑔

𝑐𝑚3]
×

103 𝑔
𝑘𝑔

∗ 86400
𝑠

𝑑𝑎𝑦
∗ 103 𝑚𝑚3

𝑐𝑚3

1
𝑊 𝑠

𝐽
∗ 106 𝑚𝑚2

𝑚2

 

=
𝑚𝑚

 𝑑𝑎𝑦
 


