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HIGHLIGHTS FOR NESDIS LEADERSHIP 
 
Use-Inspired Science 
 
Meteo VR–Visualizing Mechanisms of Equatorial Pacific El Niño and Atlantic Niño: The Meteo 
VR system has been upgraded to view NOAA long-term climatological datasets. The control 
panel and interface of the VR system were redesigned and modernized to make it easy and fun 
to use. The monthly datasets that are imported include two different sets of sea surface 
temperature (SST): OISST and ERSST, CMAP precipitation, GODAS thermocline and wind stress, 
and NOAA interpolated outgoing longwave radiation (OLR). The graphic below shows the layout 
and functionality of our control panel.  

(1) Sidebar menu on the left shows the dataset list, including both exact value and 
anomaly for each variable.  
(2) Inspector panel on the right shows the brief description of each dataset, including 
the resolution, unit, color bar, and other visualization properties of the variable that is 
selected in the sidebar menu. 
(3) Timeline controls in the center allow users to control the temporal playback of the 
data selected and locate an event precisely by typing the date.  
(4) Map view displays a 2-D representation of all visualizations on the sphere.  
(5) Quick controls at the bottom are a series of buttons and toggles of some useful tools 
such as a cut tool, paint tool, and measure tool that users can activate to manipulate the 
view of the globe.  

This VR application can be used to visualize and explain different climate phenomena, such as 
Pacific El Niño and Atlantic Niño. The VR headsets that we are using were updated from the 
previous Oculus Rift S to the state-of-the-art Oculus (Meta) Quest 2. The new features allow 
users to wirelessly and remotely stream the desktop VR application by Parsec or Virtual 
Desktop applications. A powerful PC is set up in the CISESS Proving Ground Training Laboratory 
with our Meteo VR applications installed. This makes our VR application more accessible since it 
can be streamed from a powerful station computer over the Internet from anywhere using an 
Internet-connected Quest headset, and, most importantly, it allows those with insufficient 
computer hardware of their own to utilize our VR application. This also makes the interactive 
communication of multiple users for training or forecasting in NOAA or NWS possible and 
convenient. The application’s virtual reality backend software was switched from Oculus’s 
legacy software to the newer OpenXR software, which means that our VR application not only 
supports Oculus VR headsets but also supports many other VR/AR devices regardless of their 
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manufacturers. The results of this project were presented at the 2023 AMS conference in 
Denver, CO.  
 

 
Figure: Control panel of the newly designed Meteo VR system (top left), QR code for a video 
demo of the new VR system (top right), and Dr. Guangyang Fang presenting the results of this 
project at the 2023 AMS conference in Denver, CO (bottom). 
(Guangyang Fang, CISESS, gfang@umd.edu; Funding: GOES-R AWG, GOES-R PGRR and CISESS 
Seed Grant.) 
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Unique & Significant Reports 
 
Winter Lightning Detected by the Mid-Atlantic Lightning Mapping Array on 01/12/2023: The 
Mid-Atlantic Lightning Mapping Array (MALMA) detected at least five lightning flashes on Jan 
12, 2023 (figure below). MALMA is a 16-sensor network operated and maintained by the UMD 
lightning team. It locates the Very High Frequency (VHF) signals emitted from lightning to 
produce the 3D structure of lightning channels. Winter thunderstorms and lightning are not 
common in the Mid-Atlantic region. The analysis of the observations are in process and will 
help better understand the winter storm and lightning activity characteristics in the Mid-
Atlantic region. NOAA GLM 16 also detected many lightning activities shown in the animation at 
https://youtu.be/EwqrVUrJYWY. 

(Daile Zhang, CISESS, dlzhang@umd.edu; 
Funding: GOES-R AWG, GOES-R PGRR, NOAA ROSES and CISESS Seed Grant.) 

 
PUBLICATIONS 
 
Improving Snow Depth Estimates from Observations: Kongoli, Cezar, and Thomas M. Smith, 
2023: Modeling and estimation of snow depth spatial correlation structure from observations 
over North America. Front. Earth Sci. 11, 1035339, 
https://doi.org/10.3389/feart.2023.1035339. On 18 January, Tom Smith had a new article with 
CISESS Scientist Cezar Kongoli published in the journal Frontiers for Earth Science. Spatial 
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distribution of snow depth can be calculated for regional mapping of snow depth using Kriging 
interpolation method. For this method to work well, the Kriging correlation functions must 
represent the spatial correlation structure of the snow depth. This paper shows a method for 
computing regional spatial correlations of observed snow depth and the daily snow depth 
increment and fitting them to correlation functions to estimate the correlation scale 
parameters. 
 
Using Satellite Altimetry to Detect Coastal Currents: Feng, Hui; Alejandro Egido, Doug 
Vandemark, John Wilkin, 2023: Exploring the potential of Sentinel-3 delay Doppler altimetry for 
enhanced detection of coastal currents along the Northwest Atlantic shelf, Adv. Space Res., 
71(1), 997-1016,  https://doi.org/10.1016/j.asr.2022.09.011. CISESS Consortium Scientist Hui 
Feng and Doug Vandemark (University of New Hampshire) have a new article in the January 
issue of Advances in Space Research on their OSTST research funded through the NOAA Jason 
program. This paper compares a new altimeter data processing approach called the “fully-
focused synthetic aperture radar” (FFSAR) against earlier techniques. They used the Sentinel-3A 
satellite SAR altimeter observations of sea surface height (SSH) along the Northwest Atlantic 
coast, spanning the Nova Scotian Shelf, Gulf of Maine, and Mid-Atlantic Bight. The new 
technique outperformed the older processes, with noise reduction offshore of 5 km, and 55–
70% within 5 km of the coast. It also has the lowest bias when compared to in situ buoy-
measured currents. Short spatial scales of 5–20 km reveals that Sentinel-3A SAR data provide 
sharper and more realistic measurement of sea surface slopes, nearshore coastal currents and 
small-scale gyre features. 
 

 
Figure: Along-track root mean square Sea Surface Height noise for FFSAR (blue) compared to the 
older methods. 
(Hui Feng, CISESS Consortium: UNH, hui.feng@unh.edu; Funding: Jason) 
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