EarthCARE Cal/Val Using the NASA Micro Pulse Lidar Network (MPLNET)
Jasper Lewis (UMBC/GESTARZ), Simone Lolli ((NR-IMAA), Er/c \ . Dolinar (NRL),
James R. Campbell (NRL), Ellsworth J. Welton (NASA GSFCJ

2"d ESA-JAXA EarthCARE In-Orbit Validation Workshop

17 — 20 March 2025 | ESA-ESRIN | Frascati (Rome), Ttaly



T

MPLNET Validation Oyerwew«

MPLNET is a global, federated network of Micro Pulse Lidars for aerosol and cloud profiling
(Website: mplnet.gsfc.nasa.gov)

* Eye-safe single wavelength (532-nm) elastic backscatter with narrow FOV (~100 prad)

 Autonomous, 24/7 measurements spanning 25+ years. Several sites with over 5 or 10 years
of observations

* Funded through NASA Earth Science US Participating Investigator Program
(NNH20ZDAO00O1N-EUSPI; 2021 - 2026) for EarthCARE validation

* Primary task is to validate ATLID L2 products, including aerosol, cloud, and PBL heights

* Producing L3 time-gridded MPLNET diurnal products and L3-EC products corresponding to
EarthCARE overpasses with the goal of assessing representativeness of both datasets

» Started processing MPLNET Version 3, L2 products for input to L3/L3-EC products

 EarthCARE comparisons are made using L2 target classification (A-TC), aerosol layer
descriptor (A-ALD) and extinction, backscatter, and depolarization products (A-EBD)

 Uploadto EVDC for L2 and L3-EC products in GEOMS format is semi-automated. MPLNET L3
products will be available for download through our website.




MPLNET Validation'Data¥€otlection

Number of overpasses (September 2024 — February 2025) SITE LAT Lon £ AERONET
’ RN Dculiu_ 23:?12 _120,.545 3| 0
EPA-NCU 24 987 121.181 36 0
GSFC 38.993 -76.840 22 16
» Twenty-seven active sites during validation period Mt Tl T Bl i
 Median number of overpasses per site = 31 = | B
Stony_Plain 53.547 -114.109 43 0
* Most have signal data collections between 80-100%, T | oow | mem | = na
though QA may reduce actual data availability s ;
* Note: Level 2 aerosol products are limited by AERONET aiee | st |
availability. Clouds products can be processed . e =
i n d e pe n d e ntl.y. KAUST_Campus 22.305 39.103 10 0

2nd ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 — 20 March 2025 | ESA-ESRIN | Frascati (Rome), Ttaly e



MPLNET EarthCAR
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MPLNET EarthCARE
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Summary and Future F

* Initial MPLNET L2 and L3-EC products show very good agreement with ATLID L2
products for layer heights under favorable conditions, but more data are needed

* Selection of EarthCARE horizontal resolutions (high, medium, low) can affect
results, but differences are expected to be minor for long-term comparisons

* Release of aerosol and PBL products will be delayed due the need for AERONET
Level 2 data post-calibrations

* As more data are available, we will compare with similar studies using CALIPSO
overpasses of MPLNET sites

e Other MPLNET-EarthCARE tasks:

* Comparison of drizzle occurrence between MPLNET and CPR
* Evaluation of EarthCARE cirrus datasets for top-of-atmosphere cloud radiative effect
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