Updates from Zeng’s Group

HSRL2 and dropsonde MLH comparison (Xu et al.
2023, submitted)

Relation between HSRL2 cloud fractions versus
dropsonde environmental conditions (Cutler et al.)

Triple-correlation analysis of the HSRL2, RSP, and
MODIS AOD data (Siu et al., 2023, submitted)
Data gridding (Cutler et al.) - Monday afternoon

Intercomparison of PBLH algorithms (Xu et al.) -
Tuesday afternoon
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MLH & PBLH process

Relaftivity Humidity & 8, Profile }
from Dropsondes
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(Xu et al.. 2023, JGR-Atmo, Under Review) 3



Data Collocation
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How does MLH-HSRL perform on MLH?
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» The MLH-HSRL performs well for MLH.



Evaluating the Relationship Between Low Cloud Fraction and

Atmospheric Stability Indices Over the Western North Atlantic

Lauren Cutler (laurencutler@arizona.edu) and Annalisa Minke
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a) Fog+St+Sc (HWO07) vs. LTS (NCEP/NCAR)

Al b) LCF (ISCCP) vs. LTS (MERRA-2)

2 c) LCF (CERES) vs. LTS (MERRA-2)
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Figure from Cutler et al. (2022, GRL)
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Relationship of
seasonal low
cloud fraction and
LTS (pictured) and
EIS (not pictured)
vary depending
on the cloud
dataset used
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How do the relationships between low cloud fraction and atmospheric A
stability indices from ACTIVATE observations compare to the same HE UNIVERS Y
relationships at individual time steps in atmospheric models? OF ARIZONA

Varigble |nstment o

Low Cloud Fraction (LCF) HSRL-2,

cloud_top_height 2min & 5min (calculated)

Lower Tropospheric Stability Dropsonde LTS = B-nn — 0

(LTS) (Klein & Hartmann, 1993) 700 TS
Estimated Inversion Strength Dropsonde 850

(EIS) (Wood & Bretherton, 2006) EIS = LTS = Im™ (Z700 — LCL)
Estimated Cloud-Top Dropsonde ECTEI

Entrainment Index (ECTEI) L
= EIS — —
(Kawai et al., 2017) h( /Cp)(quc q700)

Cold-Air Outbreak Index (CAO) Dropsonde CAO = B¢ — OBg00

Inversion Strength (IS) Dropsonde Calculated from PBLH
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Retrievals of aerosol optical depth over the western North Atlantic during ACTIVATE

* Two instruments retrieve AOD during ACTIVATE 5o\ 7771 %; ww}/%g;;w
S 1 el
» Research Scanning Polarimeter (RSP) N jéﬁ;; { (’ I
* Second Generation High Spectral Resolution Lidar el Wéﬁ
(HSRL-2) 40°N Z|ZZ|ﬁ RS . ZIBUT
* Challenge:
« How do we objectively assess the two datasets? 35°N
e Solution:
* Technique: Triple collocation
. . . 30°N-*
e Third dataset: Moderate Resolution Imaging
Spectroradiometer (MODIS)
25°N =Ty = N
85°W 80°W 75°W 70°W 65°W 60°W 55°W
winter —— summer

Siu et al. (2023, submitted)
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RSP and HSRL-2 AOD have large seasonal variations but also exhibit considerable
deviations between the two.
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Mean squared deviation budget analysis shows that lack of correlation contributes

the most deviation.

(a) AOD (all)
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(b) AOD (winter)
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(c) AOD (summer)
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TC analysis shows that HSRL-2 is the most accurate dataset over the ACTIVATE
region.

RSP HSRL-2 MODIS

GERSP r RSP GSHSRL_Q r HSRL-2 GSMODIS r MODIS

N=2344  (0.0637 0.796 0.0273 0.926  0.0511 0.858

* sigma is RMSE of each instrument with respect to ground truth.

* ris correlation coefficient of each instrument with respect to ground truth.



A simple filtering criterion has (a) Cost function

been developed to improve the
RSP data quality.

* |Imposing a more stringent cost
function in the RSP retrieval

algorithm improves agreement
between RSP and HSRL-2.
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