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Hornbuckle:  What can be “Seen” at L-band in the U.S. Corn Belt?

1. Seasonal changes in cropland above-ground biomass (AGB).
The relationship between crop tissue water (VWC) and AGB.
Confirmation that L-band vegetation optical depth (L-VOD) 
is directly proportional to VWC at the satellite scale.
Seasonal change in L-VOD caused by VWC seasonal change.

2. The timing of a specific crop reproductive development stage, as well as harvest,
and a point in the growing season related to planting.

Identification of growing season L-VOD maximum and minima.

3. Changes in soil surface roughness caused by management (tillage) and rain.
Soil surface roughness parameter  is unpolarized.

4. Crop water stress.
Diurnal change in L-band polarization index (L-PI) and thus L-VOD
hypothesized to indicate occurrence of transpiration.  
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Togliatti et al. (2019) RSE

corn

in situ measurements

ra
tio

of
ve

ge
ta

tio
n

w
at

er
co

lu
m

n
(V

W
C

)
to

ab
ov

e-
gr

ou
nd

bi
om

as
s

(A
G

B
)

Hornbuckle:  What can be “Seen” at L-band in the U.S. Corn Belt? 

Togliatti et al. (2019) RSE 

corn 

in situ measurements 

ra
tio

 o
f v

eg
et

at
io

n 
w

at
er

 c
ol

um
n 

(V
W

C
) 

to
 a

bo
ve

-g
ro

un
d 

bi
om

as
s 

(A
G

B
) 



Hornbuckle:  What can be “Seen” at L-band in the U.S. Corn Belt? 

Redwood Falls, MNSFIR, IA 

vegetation water column (VWC), kg m-2 vegetation water column (VWC), kg m-2 

  

 

  

 

Hornbuckle:  What can be “Seen” at L-band in the U.S. Corn Belt?

Redwood Falls, MNSFIR, IA

Hartman et al. (2023) RSE

vegetation water column (VWC), kg m-2 vegetation water column (VWC), kg m-2

Hartman et al. (2023) RSE 



  

 
 

 
 

   

 
 

 
 

 

Hornbuckle:  What can be “Seen” at L-band in the U.S. Corn Belt?

L-
ba

nd
ve

ge
ta

tio
n

op
tic

al
de

pt
h

(L
-V

O
D

)

day of year
Togliatti et al. (2020) GRSL

Quantitative assessment using:

NDWI;

in situ measurements;

VWC from a crop model.
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hypothesized to indicate occurrence of transpiration.  
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