Simulating UAV sampling using higlensity Lidar data to
characterize the structure of short canopies
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Why?

*—

AT interested in business towards th&®S & Precision Agriculture
market (in Europe and beyond)

Scale issue European market is limited because of low avg
field/property size

Research together with HV Insurancen possible extensive
monitoring the effects extreme weather events (hail) on corn
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RS of crops damaged by ext
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Arequency of extreme weather events (drought, hailstorms,
iIcestorms) increased in Central Europe

ANumber of claims significantly increased: management issues
ABottom-up research questions from HV Insurance:

a) can we use RS to monitor the effects (canopy height, defoliation,
damage) of extreme weather events (drought, hailstorms) on crops?

b) can we integrate such tools into an efficient & cost-effective, monitoring
system using aircraft or UAV monitoring?
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LIDAR for dummies: point density and vertical resolution g

LiDAR
DUMMIES

LIDARIs a RS technology that measures distance (height) by illuminating a t*
with alaserlight. For each pulse there are many returns. =4

Point densities for airborne observations

0.5 1 points/m? > DEM applications

5- 12 points/n? -- > forest inventories

> 20 points/n? - up to 100 increasingly available for urban areas and for archeology (multiple flights)
New generation lidar: > 20 points/frwith a single flight

UAV lidar: hundreds of points fn

Our study:40 points/m 2, resampled to 20, 10, 5 and 2 points/m 2

Vertical resolution (vert. distance between adjacent returns at a given distance ): up to 10(15) cm !!
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Objectives of this study

to test the use of in- situ biophysical measurements (based on canopy height
canopy denseness) as guantitative proxy for corn canopy defoliatiofwhich is
generally assessed by visual estimation)

to test the ability of LIDAR datato map canopy height of corn crops

to analyze the canopy denseness profile and theDAR return patternsin
different corn canopies with various hail defoliation rates;

to investigate the ability of LIDAR models based on bothaditional/and
newmetricsintroduced in this studyto retrieve canopy denseness and canopy
defoliation

to highlight theeffect of adopting different LIDAR sampling point densities
the ability of ALS metrics to retrieve canopy height and canopy defoliation.

FONDAZIONE
EDMUND
MACH |

¥
AIRBORNE

TECHNOLDG3IES

DESIGNED FOR PRECISION




Remote Sensingipscaling based on grounttuth observations
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