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ﬁroblem: Mixing height (MH) is a fundamental parameter for
specifying the convective planetary boundary layer (CBL). It
undergoes diurnal changes due to various processes and
feeds back on convective initiation, since CBL heating rate
and MH are coupled via surface heat flux. MH determination

from lidar measurements is based on the assumption, that t@
mixed layer shows a significant higher aerosol content than the
free atmosphere. The detection of the aerosol backscatter
gradient allows the determination of CBL height over flat terrain.
Is this approach suitable even over complex terrain?

Methods:
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Threshold method o > a Fit to idealized profile W avelet analysis W avelet coeffizients 9 2 2
2000 | 2000 ; 2000 2000 2000 O, 2\ 3 2 2000
- | b 1, F - _ —_ . —_ I .
R | . ' R , ,wg 1.8 5. 1 0.8 . —variance from measurement
1800 — 1800 1800 1800k — 1800 — 1800 % ( 1 ’ :
. | ” if l * 1800¢ ° control variable
[ L
+ | : 1 ] } - 9/ ) o :
1600 | |- 1600 * 1600 1600 F — 1600 — 1600 | Q! 2/3 2 i control variable
I l 1 | * | 2 b . g*xwus % 1 b < 1600 —fit to variance
| i oo (z,a,0,2;) = *a*kz% | 1—b—
1400 - 14001 | 1400 1400 F - 14001 - 1400 fat >0 6 2 BLH from BS
I + | 4 4 1 14DD L
| } | * } b o _ _ _ ——"BLH from variance
__ 1200 — 12001 ~ 1200 1200f - 12001 - _ 12001 Variations of the idealized profile 1200
T I - - —_ - -
o ’ — — — ()] .
= | . ; - —————- . = Y b=0.8 a=1.8 g / 14.07.2007, 14:17 UTC
= 1000 |- 1000 . L 1000 1000 — 1000 F. — = 1000 E 0.16241
= : S Y = 1.5 - - . . +~ 1000} T
T l " L1 = 7 S a=2.6 b=789 c=0.78
200 I 9 200 . | 800 200 — 500 00 | — 'S
| | T i e e -—_—_—_—,--
- - "'--I
GO0 1 - BOC - s 800 BOC - — OO [ — 600 —
1 - _
; < i 600
400 - - 400 - 400 A00F S A00 — AC0 — = Iy
Y|
| I
| 400
200 - o 200 - 200 200 - — 200 — 200 - —
: 200
a — ob ! 0 a L a ! 0 '
O = 4 ~0.01 o 0.01 0 = 2 0 = 4 O 1000 2000
BS (artifical units) aBS/Eh BS (artifical units) BS {artifical units) Drilation { ) 0 ' ' '
0.9 0.9 0 0.2 0.4 . ED.E 0.8 1
' g fw,

MH from turbulence profiles

<+ Four methods — evaluated against each other — provide a robust determination
of the aerosol layer height

<= High temporal resolution (0.1 Hz)

<+ Estimation of the entrainment zone possible (either from aerosol transition zone

<+ Based on the root idea of a turbulent mixed layer

<+ Distinction between turbulent CBL and residual layers possible

- Low temporal resolution (due to statistic certainty)

or from MH variation)

- No distinction between CBL and residual layers

- Difficulties if multiple layers, e.g. moist layers above the CBL exists

- Need of additional information about turbulent surface heat flux

Comparison of the methods and MH calculations from radiosonde data
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Diurnal MH development of 2 selected COPS cases
,Morning problem” — high aerosol levels from the
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© MH from aerosol o (157
1500 * hourly mean MH from aerosol | ' | | 1200 3
smooth fit by splines
* MH from turbulence
smooth fit by splines 2
T WMH from radiosondes
— — Tlowest measurement level of lidar
1000 - 1000 -
> ¥ s ,E- [ 2
- St R T e, gt e N E
= { Ak B AR i A LI = - 15
ool - ;—-,\\il/é 500} It
————————————————————————j _onsetof trbulence-seen — — — o=
by lidar
o
0 | I I I I I I |:| I I I I I I I ] I I I I I I I I e T R N N T 0
4 3 8 10 12 14 16 18 o b 7 a] 4 10 11 12 13 14 15 16 17 16 18 20 21 &2 10 11 12 13 14 15 16 17 18 19 20
UTC UTC UTC

,Evening problem™ — transition of CBL to residual layer
Example 05.08.2007, no IOP

Conclusion: Both methods for MH determination, the one
from aerosol profile and the other using the turbulence
information, have their individual advantages and drawbacks.
For the detection of the diurnal cycle of CBL height a
Qombination of the two approaches is a favorable solution.

The MH from turbulence profile may act as a control parameter,
If the detected high resolution MH from aerosol can be linked to
turbulence activities and therefore represent the CBL height.
Using only the information from the aerosol profile can lead to
incorrect MH, especially in complex terrain. /




