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Introduction

Vaisala RS92 radiosondes are the most widely used radiosondes in the

world. In particular, radiosonde data provides one of the most extensive

records of water vapor data to atmospheric scientists worldwide.

Radiosonde water vapor measurements (e.g. relative humidity) are long

known to have a water vapor dry bias due to solar radiative heating.

This research evaluates two Vaisala RS92 solar radiation dry bias (SRBD)

correction algorithms:
- Wang et al., 2013*: Radiation Dry Bias Correction of Vaisala RS92
Humidity Data and Its Impacts on Historical Radiosonde Data

- Miloshevich et al., 20092: Accuracy assessment and correction of Vaisala

RS92 water vapor measurements.
— Both algorithms correct the relative humidity measured by the
radiosonde.

— Data is provided by the Atmospheric Radiation Measurements (ARM)

program’s global network of research facilities.

Wang et al., (2013)
PWYV Correction Comparisons

Miloshevich et al., 2009
PWYV Correction Comparisons
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Figure 1: An example of the Wang (2013) and Miloshevich (2009) RS92 SRDB correction algorithms
on a randomly chosen radiosonde from the ARM program’s Southern Great Plains (SGP) site. The

Wang (2013) correction is in purple and the Miloshevich (2009) correction is in green.

Methods

To best evaluate the effectiveness of the two correction algorithms,

radiosonde data is taken from three climatologically-unigue ARM facilities:

— Southern Great Plains (SGP) site, Lamont, OK
— Data from 07/23/2002 to 06/05/2011

— Tropical Western Pacific (TWP) site, Manus Island, Papua, New Guinea

—> Data from 04/04/2001 to 09/27/2011
- North Slope Alaska (NSA) site, Barrow, AK
— Data from 04/28/2002 to 02/23/2007

With this radiosonde data, the correction algorithms are evaluated by:

— Comparing integrated precipitable water vapor (PWV) between the
radiosondes and a microwave radiometer (MWR).

— Comparing water vapor mixing ratio percentage increases between
algorithms at each site.

both

- NOTE: Daytime and nighttime cases are evaluated separately since most

of the water vapor dry bias is caused by solar radiation.
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Figure 3: Water vapor mixing ratio correction percentage for daytime (top) and nighttime (bottom)
data. Water vapor mixing ratio correction percentages are averaged every 25hPa.

Figure 2: Vertically integrated radiosonde precipitable water vapor (PWV) is compared to vertically integrated PWV from a co-located microwave radiometer (MWR). The left
(green) plots show original, uncorrected radiosonde PWV data compared to MWR PWYV, the middle (red) plots show corrected, daytime radiosonde PWV data compared to MWR
PWYV, and the right (blue) plots show corrected, nighttime radiosonde PWV data compared to MWR PWV. The mean and standard deviation of the entire plot, as well as the

number of points in each plot, are given to illustrate the magnitude of each correction.

Results

— Both algorithms show a significant correction in the mean sense,

compared to uncorrected water vapor (RH) data.

- Wang (2013) results show approximately a full order of magnitude

correction for all cases.

- Miloshevich (2009) nighttime WV mixing ratio percent increases, primary
in the upper troposphere, are as large as 20% in all three profiles.

Empirical Equation — Wang (2013)

e, (T + hf * ATCORR)
e,(T)

RH ., .. = RH

- hfis a heating factor, set to 13

2 AT ope is €qual to cf * AT e gy Where cf is an adjustment
factor (0.4 below 500hPa and 0.6 above 500hPa), and
AT orr rsniS 8iven by Vaisala®.

Empirical Equation — Miloshevich (2009)
RH ;o =G(P,RH)x RH ;

- G(P,RH) is a function of pressure and RH, where G is derived
from a “look up” set of empirically derived coefficients?.

= RH. . is the time-lag corrected relative humidity.

- For RS92 sensors, RH is already time-lag corrected.

Future Work

- SGP and TWP radiosonde data will be tested against Raman lidar mixing
ratio profiles to provide an additional characterization.

— All data will be evaluated using remotely sensed water vapor profiles
from a high altitude (5km) mobile ARM site.

— Corrected water vapor data will be used to calculate ice supersaturation
statistics in cirrus clouds with the help of a micropulse lidar.
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