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Absolute pixel values :

Quality assessment of Sun-Induced 
Fluorescence maps from the airborne 
imaging spectrometer HyPlant
V. Krieger1,2; B. Siegmann1; D. Emin1, M. Matveeva1; P. Rademske1; P. Heid1; L. Grünhagen1; O. 

Muller1; S. Cogliati3; R. Colombo3, A. Damm4, U. Lussem 5, and U. Rascher1
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4: Department of Geography, University of Zurich, Switzerland
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No vegetation = No F signal

Spatial effects:

F on sunlit pixels > F on shaded pixels (for same vegetation)

Conclusion:
o First F760 and F687 maps on regional scale from HyPlant 

imaging spectrometer from 2018 ESA FLEXSense campaign
o Data quality is high for F760 map (shadows visible, resolving 

sharp edges) despite some retrieval issues with F687 (much 
lower signal)

o Functional diversity of five crop types and forest visible in 
absolute F values, distribution patterns and F760/F687 Ratios

o F760 signal adds additional information to reflectance based 
measurements.

Motivation: 
Asses the quality of Sun-Induced Fluorescence (F) maps, retrieved using the iFLD method from an airborne acquisition 

with HyPlant Sensor during the 2018 ESA FLEXSense campaign.
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B: DUAL module
Spectral range: 380 – 2500 nm
Spectral resolution: 
VIS/NIR: 3-4 nm
SWIR: 13 nm

A: FLUO module
Spectral range: 670 – 780 nm
Spectral resolution: 0.25 nm

F760 signal correlates positively with VI’s (1st order effect). However, no one-
to-one correlation. Emission-based F signal provides additional information 

from signal to reflectance-based VI’s (2nd order effect).

F ≠ reflectance based signal (but positive correlation)

Vegetation = F signal between 0 – 3 mW m-2 sr-1 nm-1

F values around zero on bare soil. F760 values in expected range. F687 values numerically slightly lower. Different ratios for different crops/forest.

Correspondence: v.krieger@fz-juelich.de

Ratio F760/F687

Forests (5) 
Maize (6)
Pea (4)
Potato (3)
Sugar beet (47)
Wheat (44)
Bare soil (3)

Legend (count):

sugar beet

sugar beet

winter wheat winter wheat

winter barleywinter barley

-0.25

1.5

[m
W

 m
-2

n
m

-1
sr

-1
]

Sharp edges between transition zones (vegetation – bare soil)

Lower illumination conditions become visible only in F760 F760: Edges relatively sharp / F687: Edges not so prominent

RGB NDVI F760 F687

HyPlant: FLUO and DUAL module 

RGB

NDVI

F760

F687

N
D

V
I

R
G

B

-0.5 2.0
F [mW m-2 nm-1 sr-1]

F7
6

0
 

[m
W

 m
-2

n
m

-1
sr

-1
]

F7
6

0

F6
8

7

-0.5

0.5

[m
W

 m
-2

n
m

-1
sr

-1
]

Data acquisition:
26-06-2018 
Selhausen Area
Flight height: 600 m 
Flight lines: 6
Pixel size: 1 x 1 m
Land use classification:
Ulrike Lussem (2018)

A

B

sugar beet

sugar beet

winter wheat winter wheat

winter barleywinter barley

sugar beet

sugar beet

winter wheat
winter wheat

winter barley

winter barley

sugar beet

sugar beet

winter wheat
winter wheat

winter barley

winter barley

0 100 200 300 400
Meter

1.5

1.0

0.5

0.0

0 100 200 300 400
Meter

0.4

0.2

0.0

-0.4

-0.2

0

1

[u
n

it
le

ss
]

Map Projection: WGS84
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