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ABLH USING LIDAR-CEILOMETER :.~ ’ﬂ R'j

What information can a lidar-ceilometer provide?
Backscatter -vaisala @24.04.2013

+Resolution:
+temporal
+spatial

+Well mixed

atmosphere

-Incomplete overlap
-Cloud/Rain

-Prone to physical
iInconsistencies

time (hour UTC)

K
P(2) = — B@T?(2) +n(2)

R
K =system constant [W.m3], z=height [m], T = e~2Jo 247 two-way transmittance,
a [m~1]: extinction coeff., B[m~1sr~1]: volume backscatter coeff., n(z): instrumental noise.
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ABLH USING MICROWAVE RADIOMETER ..

What information can a MWR provide?

Potential temperature - MWR @24.04.2013
+Temperature:

physically meaningful
+Temporal resolution
+Nocturnal inversions
+ Cloud/Rain

-Retrieved quantity —
retrieval errors
-Vertical resolution
-Can miss inversions at
higher altitudes

b 5 10 15 20
time (hour UTC)
» Measures brightness temperature at multiple freq. and angles.

» 3-4 independent pieces of information (points in the profile) for temperature
retrieval in the 50-60 GHz band.
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height (m)

SYNERGETIC MIXING-LAYER HEIGHT : f

Real measurements

MLH @24.04.2013
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- MWR

* Doppler lidar |
+ EKF

MRS

. A a
h(x) = 5{1 —erf [\/_E (z — ZML)]} +c

= State vector: X = (zy;,a,4,c)

Meteorological Technology World Expo 2015,

" 7,,Z1,Zy,2Z, are the EKF fitting ranges.
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where z,,;: MLH., a: scaling factor related to EZ., A: total
backscatter coeff., c: molecular background.
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Backscatter -vaisala @24.04.2013 Backscatter - LES @24.04.2013
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1
h(R) = Bexp {— ~la(z ZSBL)]Z} +d
State vector: X = (zsg;,a,B,d)

where Zsg,: SBLH, a: +10 Gaussian-model width, B: Gaussian-
model amplitude, and d: background variance level.

" 7,,74, 7,2, are the EKF fitting ranges, where z,, z,, are
defined by error-bars from potential temperature-based

estimates. Meteorological Technology World Expo 2015,
Brussels, Belgium
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