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using long-term (2011-2019) observations from the likely due to the RF training using LL sondes (Table 1). DWL RF
Atmospheric Radiation Measurement (ARM) Southern DWL Tuc -
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Great Plains site. Various ground-based remote [} , Although the ceilometer Haar wavelet algorithm showed
sensing retrievals of the MLH were evaluated in an overall improved correlation to sonde PBLHs than

par’FlcuIar to assess the performance of c.e|l.om_eter Vaisala, the afternoon ML collapse was consistently not
retrievals. Results showed the largest limitations captured (Figure 2).
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improvement and identification of reliable MLH Results showed good agreement between ceilometer

retrievals by including supplement observations of Afternoon MLH Retrievals and AERI refrievals particularly during shallow

cloud properties, surface radiation, and near-surface 000 CRUI\TSUIIEUS, and similar mean bias errors (MBE) and
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Table 1 — Linear regression fit of ceilometer, DWL, and AERI PBLH retrievals against radiosonde LL PBLHSs.
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Daytime MLH at the Atmospheric Radiation Measurement |

Southern Great Plains (SGP) Site (36.607 °N, 97.488 °W) High temporal resolution of AERI PBL retrievals to

Instrument Data and Method Dates evaluate the lack of afternoon collapse in ceilometer Summary and Future Work
PBLH Random Forest (RF) Method 2019 retrievals

Doppler Wind Lidar (Krishnamurthy et al. 2021) ’_—// . :
(DWL) PBLH Tucker Method (VAP) 2011-2020 __/ o Radiosonde MLH retrieval methods showed a large

(Tucker et al. 2009)

Vaisala BL-View Software 2011-2020 Caicedo et al., (2020) uses a continuation parameter to spread revealing large limitations in sonde retrievals.

Vaisala CL31 (Selection Method: Duncan et al. 2022)

ceilometer PBLH Haar Wavelet Method 2011-2020 guide PBLH retrievals and prevent unrealistic jumps in

(Caicedo et al. 2020)

AERI Atmospheric PBLH Turner Method 04/2019 - 07/2019 retrievals by comparing to the last 30-minute moving 06:00 09:00 12:00 15:00 18:00 21:00 Ceilometer retrievals using the Haar Wavelet algorithm
Emitted Radiance (Turner and Blumberg, 2019) Time (LST)

(e e Lifting Condensation Level (LCL) 2011-2020 average of PBLH retrievals. For the afternoon time period Figure 3 — Hourly diurnal averages (April — July 2019) showed significant improvement compared to the

Radiosonde (e hosonde Profles and Bl AR et 21172020 (sunset time — 3hrs to sunset time +1hr), the average LCL Vaisala software.

et al., 2000 and Sorenson et al. 1998 (BR5 and BR25)) Table 2 — Ceilometer PBLH retrievals using RADFLUX and AERI derived LCL

RADFLUX LCL Estimates (non VAP) 2011-2020 helght was used InStead Of PBLH retrlevals heights for afternoon collapse. Results are compared to both radiosonde and AERI
-derived PBLHSs.

Radiosonde LL AERI Afternoon collapse showed the largest limitation of the
ARM SGP 2011-2020 Results LCL heights derived from both_ AERI. and RADFLUX data 2 Sope  Ofset 1 Slope  Offset I-!aa.r-WaveI.et algorithm .but_the use the LCL height
| | | | were tested for the focus period (Figure 3). The use of significantly improved estimations of the MLH.
o Radiosonde, doppler wind lidar (DWL), ceilometer, RADFLUX LCL resulted in better agreement to LL
Atmospheric Emitted Radiance Interferometer retrievals than that of AERI LCL (Table 2).
(AERI), and Radiative Flux Analysis VAF_) (RADFLUX) 0.64 0.75+0.03 338.9+43.6 041 0.79+0.02 396.9+21.8 agreement between retrievals (note No. comparison
data are used to evaluate MLH retrievals across points). Overall, AERI and ceilometer comparisons
remote sensing platforms. showed similar MBE and RMSE.

Altitude (m ASL)

LCL

059 0.72+0.03 407.2+47.6 040 0.78+0.02 4155+21.9

Shallow cumulus cloud regime showed the best

LCL
(RADFLUX) (AERI)

o All radiosonde methods showed large variability in . g Future work will use measurements from the NOAA
MLHs through the study period (Figure 1). The Liu 1 bl & . | 1T Results showed a large GML SURFRAD Network combining ceilometer
and Liang (2010) method was chosen as the T : | ncrease  in  agreement profiles, cloud, and radiation data sets into a random

validation datg sot. | '. between ceilometer MLHs and forest algorithm.
4000-| = fit | ] radiosonde heights (r> = 0.42
to r> = 0.64) when using LCL
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