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Ocean color (OC) in coastal areas provides valuable information about environmental LISCO 2024 - 2025 e PACE-OCI| demonstrated strong correlations with AERONET data across all sites, only slightly trailing
conditions, including carbon fluxes, pollutant transport, and other biogeochemical processes. i e e vee egesl VIIRS-SNPP at Chesapeake Bay. The mean Rrs values from PACE-OCI were consistently closer to
Remote sensing reflectance (Rrs) is a key parameter in ocean color studies, used to estimate ol . .. v . & '? . AERONET measurements than those from VIIRS-SNPP, indicating that OCI| may offer greater accuracy
water constituents such as chlorophyll concentration and turbidity. However, retrieving S of o ¥ o lnlotus fhaXe¥e  Metio at the three studied stations. Similarly, the standard deviation of OCI data aligned more closely with
accurate RrS can be Cha”eng|ng due to faCtorS I|ke Complex water propernes, |nterference mJa.22024- Apr;024 JuI;024 Oct;024 Jan12025 Apr;ozs Jul 2025 AERON ET, SuggeStlng ImprOVGd preC|S|0n Compared tO V”RS'SNPP

from nearby land, and varying atmospheric conditions. To support accurate measurements, By | i ‘:c{' | | |® However, all sites revealed significant errors in the blue spectral bands, particularly at Casablanca,
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AERONET (AErosol RObotic NETwork) sensors have been deployed in coastal regions g2 RO 2 e C LSS S Ll highlighting the need for further satellite algorithm refinement in these wavelengths. While PACE-OCI
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worldwide to provide ground-based Rrs observations. AERONET-OC, in particular, uses T aa e  mm  mam s | SHOWS promise in accuracy and precision at these locations, additional validation across diverse coastal
automated radiometers that are carefully calibrated, making it one of the most reliable o | | ; - | . environments worldwide is necessary to confirm its overall performance.

sources of in-situ Rrs data for validating satellite OC observations. With the launch of NASA's E.} o L Lou ° % |
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PACE mission in 2024, validating new satellite data is increasingly important. AERONET data v * G i R |

can be used to compare with satellite measurements from sensors such as PACE-OCI and e (Gasablanca: LISCO: Chesapeake Bay:
VIIRS-SNPP. Such comparisons ensure the accuracy of satellite-derived Rrs, helping to “5 ‘ | : K L3 | x10 AERONET vs VIIRS-SNPP «10® AERONET vs VIIRS-SNPP 103 AERONET vs VIIRS-SNPP
confirm that the data reflects real-world conditions. In this study, MATLAB programs will be -l o gy ‘.(3’“'3 . T _ " ¢ 8y . ' _
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accuracy and precision of these satellite sensors. Comparing and assessing measurements i E %A 56l 2% % . . = 55 i A e i
from different satellite platforms enhances the reliability of remote sensing reflectance over E°T o eyt ‘?:;t."ﬁ'*‘.' % Fogptoed  § o :" . sl & & 8 ; o
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coastal waters. Accurate and validated ocean color data can ultimately benefit fields such as L 2 : ‘2; 2 :lg g ﬂg
marine science, ecosystem monitoring, and water quality management. ,, Date ,, E 2f " T2 °§‘ °
Time series analysis of AERONET-OC, VIIRS-SNPP, and ~ N P ™ - 668
Research Ob] ectives: PACE-OCI sensor performance across five wavelengths (412 0 : : : : 0 - ' : 0 ' ' '
. | _ o nm, 443 nm, 490 nm, 560 nm, and 667 nm) from January 0 2 4 6 8 0 2 : 6 8 0 2 10 , 1> .

Motivation: This research aims to ensure the accuracy and reliability of ocean color (OC) 2024 to July 2025. AERONET Rrs [sr']  x107 AERONET Rrs [sr']  x10” AERONET Rrs [sr'']  x10°

sensors from NASA, and NOAA in measuring remote sensing reflectance (Rrs) in dynamic
coastal environments, using trusted reference data from AERONET-OC, to support real-time

Correlation between AERONET and VIIRS-SNPP data at LISCO, Chesapeake Bay, and Casablanca. The black line represents a perfect correlation, while the
red line shows the actual correlation between AERONET and VIIRS-SNPP datasets. Closer alignment of these lines indicates higher correlation. The colors

Mean and Standard Deviation

water quality monitoring and validate satellite algorithms. Each color represent a station and each type of line correspond to the five wavelengths ana_lyzed between AERONET and VIIRS-SNPP. Among the sites, LISCQ exhibits the lowest c_orrelation (0.643), o
represent a sensor. Casablanca shows a moderate correlation (0.798), and Chesapeake Bay demonstrates the highest correlation (0.917).Some outliers are present, primarily at
. o %1073 , , M?an , , %1073 : St'andard' Devia!jon : : . . . . . . . _ .
Research Question: Will PACE-OCI offer accuracy and precision comparable to or better than O e I :2‘;64;;”12 3;‘3 :sgtq?e‘é":g'ﬁggtwh@t ;aljg%%”‘ii’e t;Z?: g\‘/’;‘;:z r?];etgg'ow the main trend line, indicating that VIIRS-SNPP tends to underestimate
existing ocean color satellites, such as VIIRS-SNPP, and ground-based measurements? [ esoo |l s = PACE0G | | (P ACE OCI)
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- This study uses data from 3 AERONET-OC stations located at Long Island Sound Coastal 255 e ; |
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Observatory (LISCQO), New York; Chesapeake Bay, Maryland; and Casablanca, Spain. All 2f ~10 - N =102 s —15p N =51
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AERONET data have been cloud-filtered to ensure quality. " », 8 =0T ® 2 72: e 2 52 80:
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- Level 2 satellite data collected from VIRRS-SNPP and PACE-OCI between Mar 2024 - Jul 2025 e T = 18 Tal e teig =
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- VIIRS-SNPP has 5 wavelengths with pixels res. that are 750m (NOAA coastwatch website) w0 W0 0w s w0 e = m e w0 m |G Af 5 e S . i
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- PACE_OCI has 172 wavelengths with pixels res. that are 1200 m (NASA earthdata website) Mean and standard deviation (std) values for each wavelength | 2| . = i
were analyzed for all sensors across the study sites.LISCO . _ | _ _ ; ‘ , _ _ ; : , :
g ' : ' : ' : and Chesapeake Bay, being coastal regions, reflect more 00 5 4 6 8 10 12 0 2 4 6 8 0 5 10 15
The study will il | ||green light, whereas Casablanca, located closer to open AERONET Rrs [sr']  x107 AERONET Rrs [sr'']  x107 AERONET Rrs [sr']  x107
utilize data from LISCO ocean, reflects more blue light. Greater discrepancies between
th tal p < [T | =] Casabanca @ | | | sensor measurements and reference data were observed in AERONET vs PACE-OCI data. PACE-OCI has a greater number of wavelengths than VIIRS-SNPP, allowing for more detailed spectral comparisons with
re.e coas e} § 40°N .Chegap ke Bay N o * M the blue spectral bands compared to other wavelengths. AERONET. Correlation with AERONET data varies across sites, LISCO shows the lowest correlation (0.721), Chesapeake Bay has a moderate correlation
rgglons equipped b 1000 km ra Notably, the mean and standard deviation values from (0.806), and Casablanca demonstrates the highest correlation (0.846).As with VIIRS-SNPP, most outliers occur in the blue wavelengths—particularly at 412 nm
with 35°N 500 mi ' Ariaontii < | | PACE-OCI more closely match those of AERONET, suggesting and 443 nm—indicating greater variability in these bands. Notably, PACE-OCI shows stronger correlation than VIIRS-SNPP at LISCO and Casablanca, but
AERONET-OC e . ) el o Tt fa noss s e | | | higher agreement in both accuracy and precision. slightly lower correlation at Chesapeake Bay.
Sensors.
75°W 60 W 15°W 30°W 15°W 0’ . g s
‘ : =2 ‘ ‘ Methods. Future Studies:
Longitude
A : -fi - . . .
Sky .. EachAERONET-OC sensor is —~ ||1. Use cloud-filtered, processed AERONET-OC measurements and convertthem || _ £ ther validation of other AERONET-OC site across the world
L radiance LA Installed at a coastal site and is to remote sensing reflectance (RI’S). - Correction of Ocean Color SensorS using heural hetworks
RIS = Fo(sat) programmed to tilt +40 degrees 2. Filtering and Processing NASA and NOAA data by using quality flags (Quality
to measure total radiance from : : : . :
total the sea surface and sky Flags: land, high sunlight, high sensor viewing and solar zenith angles, Ref
.\  radiance radiance. Water-leaving radiance straylight, cloud or ice, bad navigation) to make usable satellite data. ererences.
\ H . . g
40;” w Zre‘;m the sunlight (nLw) is derived from these 3. The processed data is: +/- 120 minutes of satellite overpass, to decrease e Gilerson, A., Herrera, E., Klein, Y.,Gross, B., Arnone, R., Foster, R., & Ahmed, S. (2017). Characterization of
measurements, and remote AW : : : : . aerosol parameters over ocean from the Ocean Color satellite sensors and AERONET-OC data. 19—19.
sensing reflectance (Rrs) is then £, AT g s environmental changes, spatial averaging over a 3x3 pixel box, requiring that hitps://doi.org/10.1117/12.2270150
calculated b}’ d'V'd'nQ nLV_V by the AERONET-OC sensor at LISCO >50% are valid pixels, and negative Rrs values are removed. e Hlaing, S., Harmel, T., Gilerson, A., Foster, R. D., Weidemann, A., Arnone, R., Wang, M., & Ahmed, S.
extraterre_strlal solar Irradllance with an Osprev nest next to it 4. Perform statistical analysis on the quality-filtered data to evaluate sensor (2013). Evaluation of the VIIRS ocean color monitoring performance in coastal regions. Remote Sensing of
prey : : .
(Fo) obtained from satellite data. verformance and consistency Environment, 139, 398—414. https://doi.org/10.1016/].rse.2013.08.013
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