POTENTIAL SCIENCE IMPACT

VIEAGE (Visualization for Integrated Satellite, Sirhorne, and Ground-based data
Exploration) helps rescarchers quickly locate interesting weather phenomena using
d-dirmensional visualization of weather processes and struchares in an interactive wser
interface. The VISAGE framework enables intercompariscn of data froem muldple
sources (Le., airborne, ground, madel), both visually and statisteally. Froof-of-con-
copt use cases arc cenfered arcund the Global Precipitation Measurement (GPR)
mission's Ground Validation (GW) program, which providea a wealth of intenaive,
coincident abasrvations al atmospherie phenormena om a wide varieny of ground-
based, airborne and satellite instruments. These data kave diverse temparal and
spatial scales, variables, and data formats and organization. The VISAGE's data frame-
work stores this wide variety of data in an analysis cptimized form whith & cormaman
query interface,

EXAMPLE SCIENCE QUESTION:

What are the characteristics of convective precipitation that result in non-oniform beam
filling effects on GPFM satellite retrievals of precipitation?

Integrated Precipitation and Hydrology Experiment

Wasms saases ersgraphic precipilation regiman and hydselagis procassas is regicss ol samplas lasais
Evant Focns: Warm-season convective storm with savers haill; ebserva-
tions from ground-based radars, ER-2, Citatlon, and GPM Core
ovarpass with very good GHMI and DFR coverage

Location: W Horih Carolina & 5 Appalachia

Operations: April - Jane 2014

Dse Case: 23-24 May 2014, 2100-0200 UTC

Data Available for this nse casa:
¥ Ground radars including NPOL
¥ ER-Z and Citation aircrafi:
« HIWRAP, EXRAD
¥ GPM ocverpass at 23:16 UTC (check-ouat phaso)
» Bath GMI & DPR swaths
Select SIMBA columins - mayhs NPOL
NMQ precipitaton products
DPR and gronnd radar match-aps

fhala in Bald in VISAGE reposiiary)
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EXAMPLE SCIENCE QUESTION:
How wedl dons the WEF model (F3 microphysics) depict the precipitation enhanocement
from the ocean to the land and scross the Olympic moantains®
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Location: Olympic Mountains of Washingion Stabe
Oparations: Mowvembar 10, 2018 - Fabruary 18, 2016
Use Case: 3 Dec 2015, 1400-1700 UTC

Bagion: B0°H, 126°W, 46°N, 122°W

Data Evailable for this use case:
¥ Most ground instruments, including:
= Radars: NPOL, ELGX, D3R, DOW
= Dsdromaters, ganges, profilers, soundings
¥ ER-2, DC-B and Cltation aircralt;
« AMPR, CRS, APR-1, CoBMIR, particls
probas, aic.
¥ GPFM overpass at 18:22 IFTC
= Both GMI & DFR Swaths
¥ Ealect SIMBA columns
¥+ DPR and ground radar match-ups
¥ Salect WHRF model subsats - refllectivity

{Data in beld in VISAGE repositary)
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VISAGE ARCHITECTURE

High Level Architecture
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TECHNICAL CHALLENGES /| RESEARCH AREAS

K Serverless cloud-native technologlea
= Amazon Waeb Service (AWS) Athena stateless query service for searching
data stored in 53 buckets
= AWS Step Functions and Lambdas to crchestrate and run data proceasing and
rendering code without provisioning or managing servers, automatically
scaling resources as nocded
K+ Analysis optimized data store
= Scalable, efficient data access o suppart an-the-fly rendering and analytics
= Drata framework with ingest and aceess APls (o Parquet files via the Athena
guery interface
¥+ 3D data visnalization and exploration of large data volumes on a web-
basad platformm
= Cesium and Polree wisualization engines
= Evaluation of diferent 3D data rendering approaches (visoal appeal, memary
usage, ete.)
= AL data inferrogation via map user inferface
= Basic analytics across different data sources (e.qg., statistics, histegrams)
k> Temporal alignment of diverse data sets
= Time-dynamic wisualization specifications (CEML or 30 Tiles)
= Metadata to to define window arcund user interface tirne that the data should
be displayed (lead fime and linger time)

Basic Analytics
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Data access APl also provides:
k» Spatial and temporal subseatting
» Filler data on lat, lan, hme, height, efc.
e Statiatica and histogram generation for
analysis
e Max, min, mean, atd deviation,
histogram
Thiz will serve as the basis for comparison
across different data fields

VISAGE

Visualization
Exploration



