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Whv? On the discrepancy in simultaneous observations of
y! C% by scintillometers, sonics and unmanned aircraft

Previous results: LITFASS-2003
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Whv? On the discrepancy in simultaneous observations of
y! C% by scintillometers, sonics and unmanned aircraft

Previous results: LITFASS-2003
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Whv? On the discrepancy in simultaneous observations of
y! C% by scintillometers, sonics and unmanned aircraft

Previous results: LITFASS-2003
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> On the discrepancy in simultaneous observations of

How: C% by scintillometers, sonics and unmanned aircraft

New campaign: LITFASS-2009
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What? On the discrepancy in simultaneous observations of
at: C% by scintillometers, sonics and unmanned aircraft

First results - “quick overview”: LITFASS-2009
10 s =

ﬁ_ﬂ;_ riey LAS 43m sveeee LAS 63m ® Aircraft54m = Aircraft 83m
1 II.I rr-"'-_ _Ilr“'hll_ltjl-.-\\.r-\-.-'-:‘- — .‘J.'.L“II. i
r.."'u I
Y
—_ 0,1
o
i
E
NE. 0,01
i,
O ;
0,001
0,0001
U,U‘Dﬂﬂ1 T T T T T T T T T T T T T |. |-I: T T T 1
o O Y — R = T S — SO — T T — B — N Sl - SN S~ ey RS L " (. = OOl - O~
e e oo e ocoococo0EEEBEEEsEs3Es&=E8888° 13-07-2009
uTtc Beyrich et al. 2012
EBERHARD KARLS ZalN Tachmise 171 0 Leibniz
Deutscher Wetterdienst % UNIVERSITAT SRR s ol 2 0 Universitiit WABENINGEN UNIVERSITEIT
Wetter und Klima aus einer Hand [Ny TUBINGEN ALk BTy toe: & 0 Hannover WABENINGEN TN




What? On the discrepancy in simultaneous observations of
- C% by scintillometers, sonics and unmanned aircraft

Cp = 743 NN TR N I C# aircraft > CZ LAS
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On the discrepancy in simultaneous observations of
What?
- C% by scintillometers, sonics and unmanned aircraft

First results: 0
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Conclusions so far...

LITFASS-2009 LITFASS-2010
C# aircraft ~ 2 C# LAS C# aircraft = 2 ¢/ EC

One day No CZ LAS
“quick overview”
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This study
On the discrepancy of C,

= More days }J_LF o
Ml | — il
. . ] ;i;/}j
= More validation data (EC & LAS) ;- b ..
= Normalizingto z=50 m . “’l
! e Avehan i it

= Elaborate data processing

1 M

J - Saturation correction
C2 - CZ%: Humidity correction
Synchronising averaging times

Path-weighting function of LAS
Mathematical methods
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Elaborate data processing -1_
nhormalizing to z=50 m e
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Results
nhormalizing to z=50 m

E ®E %

EC50m o EC 90m LAS 43.3m,
107 .
| ]
i !‘5
o~ 10 2 :A‘Bl ; . B '1:\
S ! { ;‘ 1 4‘ 3 !
— { .{;

Al ‘
-4 * : ;’ ‘
10 PR MV B 5 S— P R £ P R A R P P P P S A B S
(@)) — — (@)) — — (@)) — — (@)) — — (@)) — — (@)) — — o — —
o o » © o » © o » © o » © o » © o » © o »
o o o o o o o o o o o o o o o o o o o o o
o O o O o O o O o O o O o O

\07-07-2 09 12-07-2009 13-07-2009 17-

o

7-2

o

09 21-

o

7-2

o

09}\ 11-07-2010 12-07-201 O}

LITEASS-2009 UTFASS2010
L. IF i e puvenare

EBERHARD KARLS f i)
Deutscher Wetterdienst g UNIVERSITAT %S¢
Wetter und Klima aus einer Hand N TUBINGEN

iy
,-'LEI:"It_ T ikt ¢ ot
=5 :5' Universiit

ﬁ

Braunschwaly



Elaborate data processing
2. Saturation correction

= Clifford
correction

method

Kleissl et al. 2010
Clifford et al. 1974

= LAS:
- 43 m: +16% .
- 63 m: +11% .

* 3] corrected for saturation
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Elaborate data processing
C2 - CZ: Humidity correction

Cr = ArCf HArgCrg + AyCF

1. Extra Microwave Scintillometer (MWS)
two wavelength method

= cov(In s, InIyys) (Ludi et al, 2005) LITFASS-2009
| " Rrg (Hill) @ 43 m
2. Extra EC (Moene, 2003)
" Rrq, or and g, LITFASS-2009
B "Rrq, B LITFASS-2010
"B @ 43 m
@ 63 m
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Elaborate data processing ay
C? - C%: Humidity correction ..¥)

Cr = ArCf HArgCrg + AyCF
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Elaborate data processing
Synchronizing averaging times

Normally:
*®m 10 or 30 min

mmgE= 2pProx. 2min

LAS:
" 43m: -1%
= 63m: -4%

" yncertain

0.015
5 o001}
™

>

°

E

£

&

o

[}

E

=

¥4~ 0.005}

0

LITFASS-2009

% % LAS 43.3m: y =0.99 x, r° =0.89, # =80
® | AS63.3m:y=0.96 X, /° =0.85, # =80
1

| |
0.005 0.01 0.015
C?[K rn‘m] 10 min

EBERHARD KARLS o
Deutscher Wetterdienst g UNIVERSITAT %S¢
Wetter und Klima aus einer Hand | Nweff TU BINGEN

WAGDEMINGENM UMIVERSITEIT
EEEEEEEEEE



This study
On the discrepancy of C;

= Other days

C%4 aircraft
= Extra validation with EC T

~ 2C% LAS
= Normalizingto z=50 m
: Elaborate data processing
&1 - Saturation correction C2 LAS+15%
4 - C2 - C%: Humidity correction C#LAS +5%

Synchronising averaging times CZLAS 0%

Path-weighting function of LAS
Mathematical methods
Effect of flight speed
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Elaborate data processing
path weighting function LAS
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Elaborate data processing

path weighting function LAS
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Elaborate data processing
other mathematical methods

- Standard pI‘OCEd ure van den Kroonenberg et al. 2012

= Spectrum procedure

= Wavelet procedure Moene & Gioli 2008
10" ¢
_ 107
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|E 0
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SRR
S50 Wavelet: y =0.76 x, 1~ =0.98
. . O Spectrum: y =0.96 x, - =0.98
107 i
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CZ [K? m™®?] Standard procedure

UAV: -14%
UAV: -4%
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T ot Rl
On the discrepancy of C, =

= Other days

C%4 aircraft
= Extra validation with EC T

~ 2C% LAS
= Normalizingto z=50 m
» Elaborate data processing
" Saturation correction C4LAS +15%
- C? - C#: Humidity correction C2LAS +5%

. - Synchronising averaging times CZLAS 0%

- Path-weighting function of LAS C# aircraft +10%
s . Mathematical methods Cz aircraft +15%
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Results

oy oy 2 2 S

LAS 43.3m, e LAS 63.3m, ®  aircraft
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Results
all corrections/processing implemented
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Effect of translation speed of sensor

= High-resolution LES of LITFASS area
(Ax=3.1m,Az=2m)

= Virtual sensors at different speeds:
0 ms! > virtual sonic
5-33 ms!' :virtual UAV
co MS’! - virtual LAS

= Does structure parameter depend on choice of
platform translation speed?
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Effect of translation speed of sensor
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Conclusions

> C# LAS

= C# aircraft 2 e
T

also valid at other days

= More elaborate data processing does not
decrease differences significiently

= Additional experiments are needed to better
understand line-mean C,#? and link with
scintillometer signal
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