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Introduction

The aim of this work is the study of vertical profiles in order to discern the
water vapor structure of Earth’s boundary layer.
We use the following methods to estimate of atmospheric Boundary Layer
Height (BLH) from radiosondes:

o minimum gradient of refractivity

o minimum gradient of Relative Humidity (RH)

o detection of the base of an elevated Temperature (T) inversion

We use these estimates to validate BLH product from COSCMIC GPS radio
occultation.

Data used to calculate BLH are radiosondes data from the ship-based Marine
ARM GPCI Investigation of Clouds (MAGIC) campaign in the northeast
Pacific.

Data used for the assessment are COSMIC data (GPS radio-occultation
measurements — GPS RO) from orbiting receivers.



Geographical distribution of MAGIC and COSMIC

MAGIC data - Positions
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BLH through the minimum vertical gradient of refractivity

To obtain refractivity profiles from radiosondes:

P P
[Smith and Weintraub, 1953] N —_— 77 . 6 J— 3 . 73 X l 05 _W 1

where P 1s atmospheric pressure (hPa) and P, atmospheric
vapor pressure (hPa), T is in Kelvin, and refractivity N

Whatever the atmospheric parameter considered, the BLH is
more clearly detected in the presence of strong inversions.

The comparisons have been calculated for each season.
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BLH through the minimum vertical gradient of refractivity
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height (m)

BLH through min. grad. of refractivity — comparison with COSMIC values
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BLH through min. grad. of refractivity — comparison with COSMIC (mean values)
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BLH through min. grad of refract. — comparlson with COSMIC values (JJA)
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BLH through min. grad. of refract. - comparison with COSMIC values (SON)
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BLH through min. grad. of refract. — smoothing (using a moving average at 100m)

The higher vertical resolution of soundings with respect to that
of COSMIC could introduce an error while performing the
assessment.

Another approach considered to avoid that error is the
smoothing of vertical values of soundings, using a moving
avarage at 100 m.
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BLH through min. grad. of refract. — smoothing (using a moving average at 100m)

300 r ’ . . . ;
*
* *
200 F ¥
* *
* * N *
100
¥ * * x .
*
E o} %
£ > * *
= *
T —100} * *
*
* *
—-200 |
. *
-300 } - _
* * sondes mean values - cosmic | Mean diff: 33.24 " v}
— Mean difference Std: 158.5 150 ¢
_400 i 1 1 i | ! 3
20 22 24 26 28 30 32 34 O
latitude 2
(1]
wv
1]
=
[
4-150 >
C
30°N S
]
£
41-300 v
4]
o
b=
20°N a
4-450 E
160°W 150°W 140°W 130°W 120°W Q
S
—-600 ©
]
b=
o

=750

@ Weak / indeterminate inversions — more than 50 over 542 samples



height (m)

BLH through min. grad. of refractivity — smoothing (JJA)
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height (m)

height (m)

BLH through min. grad. of refractivity — smoothing (SON)
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height (m)

BLH through the minimum vertical gradient of RH
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height (m)

BLH through min. grad. of RH — comparison with COSMIC values
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3000

BLH through min. grad. of RH — comparison with COSMIC values (JJA)
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BLH through min. grad. of RH — comparison with COSMIC values (SON)
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height (m)

BLH through T — comparison with COSMIC values
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BLH through T — comparison with COSMIC values (JJA)
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height (m)

BLH through T — comparison with COSMIC values (SON)
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BLH — comparison with COSMIC values
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Conclusions

The work allowed the study of Earth’s boundary layer through several
methods used for its estimate

Whatever was the method used, the BLH was more clearly detected in
presence of strong inversions, rather then in presence of weaker ones

The detection of Temperature inversion to calculate BLH gives better
results compared to other methods. This is probably connected to the
lower height given using Temperature, which fits well the slight
underestimation of BLH of COSMIC data

Some points in proximity of Los Angeles latitudes seem to be affected
by land contamination. The removal of this kind of error could lead to
better results for these points



