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Remote Sensing

ARA

TERN-AusCover (http://www.auscover.org.au/about)



  

Lidar instrumentation

● Riegl Q560 full waveform airborne lidar

– outgoing pulse rate = 240kHz

– scanned at 135 lines per second

– each scan line is angular sweep through 45 degrees

– contains 882 individual laser shots

– at 300 metres above ground with forward speed of 
40m/s 

==> homogeneous surface point distribution of 0.30m 
in along-track as well as across-track directions



  Riegl Q560



  

Hyper-spectral instrumentation

– (A) SPECIM AisaEAGLE VNIR hyperspectral scanner

– (B) SPECIM AisaHAWK SWIR hyperspectral scanner



  



  AisaEAGLE



  AisaHAWK



  

What does it show on the ground?



  

Results

● Chowilla and Great Western Woodlands
●

●

● Warra
GWW

Warra



  

Footprint Calculations
Footprint area depends on wind 
and atmospheric stability

Input data: 

tower height, 

MO-length, 

friction velocity, 

wind direction, 

across wind variability

ART-Footprint model (Neftel et al., 2008)

        Excel file

        easy to use

BUT it is only an estimate
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Kormann-Meixner

● Analytical
● Useful for neutral and near neutral conditions
● Power law wind profiles
● Monin-Obukhov Similarity
●

● ART-Footprint model (Excel file, easy to use)
● BUT it is only an estimate



  

Kormann and 
Meixner, 2001:
 
Figure 4.
(a) The crosswind 
integrated footprint f (x, 
z m ) for the examples 
given in section 5. 
(b) Isopleths of the 
footprint φ with D y 
from Eq. (9) at the 
levels φ 0 /φ max = 
0.1, 0.01 and 0.001. 
The solid lines depict 
the neutral case, the 
dashed and the dotted 
lines the stable and the 
instable case, (φ)
respectively. The dots 
indicate x max for the 
different stratifications.



Measurement footprint
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Chowilla - footprint

● Year = 2013
● Kormann-Meixner
● Ustar ≤ 0.25
● zm/L = [-3,3]

Windrose



  

Chowilla

Chowilla

Eagle - CIR

1 km



  

Chowilla

Chowilla

Eagle - CIR

January 2013

- footprint not scaled!

? use ET for scaling if 
    interested in water
? use Fc for scaling 
   if carbon,
   what about neg/pos

1 km



  

31 Jan 2012



  

26 Oct 2013



  

GWW - footprint

● Year = 2013
● Kormann-Meixner
● Ustar ≤ 0.25
● zm/L = [-3,3]



  

Great Western Woodlands

Credo tower

Eagle - CIR

(colour infra red)

1 km



  

Warra - footprint

● Year = 2013
● Kormann-Meixner
● Ustar ≤ 0.25
● zm/L = [-3,3]

max ~ 10 km wind



  

Warra

Warra tower

Eagle - CIR

(colour infra red)

1 km



  



  



  

Wishlist

● Use footprint analysis to determine the source 
area in more detail

● Estimate height, density, “other structural 
parameters” from Lidar and hyper-spectral

● Combine FP and Lidar and hyper-spectral 
results
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