Characterizing the Structure of the Boundary Layer with the AERI and Doppler Lidar
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. (t)simultancous Retrieval of Cloud Properties and Boundary Layer Thermodynamic Profiles

= Developed new optimal estimation based retrieval for the AERI (AERIoe)

= Simultaneously retrieves T(z), q(z), LWP, R, iq, TaUice, Rg jce, @and CO,, CHy, N,O
= Current observational inputs are AERI spectrum and CBH; MWR T, obs coming soon
= Full uncertainty analysis and information content provided for each retrieval

|Comparing the AERIoe Retrievals with Sondes

OUN Radiosonde Time: 2013-05-31 11:09 UTC
AERI Retrieval Time: 2013-05-31 11:10 UTC
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= ARM’s Doppler lidars (DLs) provide profiles of 2"d and 34 order moments and skewness of w’

= Previous work demonstrated that significant differences can exist in 2"¢ moment on some days
when two DLs are operating but separated by 300 m (distance from point “A” to “1” in map)

= How often does this occur? Why do the variance and/or skewness profiles differ when they do?

LABLE-O Nov 2010 14 1
LABLE-1  Sep-Nov 2012 50 7
LABLE-2  May-Jun 2013 26 0
Total 90 8
Only 80% agree!
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Mesonet Image at 20:15 UTC

AERIloe Temperature Retrieva\ Lamont X-band Site, 25 May 2011
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20 AERIloe Retrieved LWP, Lamont X-band Site, 25 May 2011
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|Rapid BL Temperature Structure Evolution, NSA Example |

AERIoe Retrieved Profiles at NSA Site on 19 Nov 2012
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LWP [g/m?], scaled by 100
- MWRRET in Red
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TWR vs. AERIoe comparison at 40 m, NSA Site, 19 November 2012

Excellent comparison of AERIoe and in-situ temperature at 40 m |
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"Warming BL below cloud due to radiation or advection or both?

Is the strong cooling in BL after 1900 primarily radiatively driven?
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= Radiosondes still workhorse for ARM/ASR, but have well-known dry bias in mid-trop in daytime
= New correction algorithm published by June Wang (JTECH 2013)

= How does this compare relative to original correction developed by Miloshevich (JGR 2009)?

= Compared sonde PWV to MWRRET, and H,0 mixing ratio to RL

RL / Sonde Daytime Mixing Ratio Difference Profiles

= Magnitude of the 2 corrs differ
with height both day and night

= Impact on PWV approx equal

= Comparison of corrected
profiles with daytime RL at
Darwin shows Milo to have less
height-dependent bias

Helght AGL (km)

2 10 0 10 20
Mixing Ratio Percent Difference (%)
TWP (Darwin) Data from 12/15/2010 to 12/12/2012

30

MWRRET - Sonde
PWV Difference [cm]

Median Variance [ (m/s)? ]

0 e oz 4 s 8 0 2z 4 & 8

Median Skewness [ unitless ]

\g —— Median Overall |~ Correction Magnitude [%]
PWV Impacts at TWP (Darwin)
r 1 T aanaans: o T 2peT
L | Original Sonde Wang Corr
R Daytime
BT I .

Wang Corr Milo Corr Milo Corr Wang Correction:
Nighttime Daytime Nighttime
e, (T +hf =AT,
‘ I W[ AL
o o o x Milo Correction:
N L I RH cope = G(P,RH)x RH 1,5

PWV [cm]

Contact: dave.turner@noaa.gov

2014 Atmospheric System Research Pl Meeting



