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ABSTRACT

The Goddard Earth Sciences Data and Information Graph-enables vector search tools such as

Services Center (GES-DISC) is a NASA-run data archive
center that focuses on topics such as atmospheric
composition, water and energy cycles, and climate
variability. The center adheres to the FAIR data model,
which stresses the importance of finding data. Users can
access the center's datasets through a search engine that
allows them to locate relevant information. Conventional

Weaviate create a graph layer on top of the vector
search.

For a given user query I.e.
“tropical rainfall”

1. The query Is placed in the vector space
2. All objects including publications and datasets within a

1 Complex queries

Example Query: “rainfall and cloud type
relationship”
Top result from a publication abstract:

Three years of reanalysis and ground-based observations collected at the Eastern North Atlantic
(ENA) observatory are analyzed to document the properties of rain and boundary layer clouds and
their relationship with the large-scale environment during general subsidence conditions and
following cold front passages. Clouds in the wake of cold fronts exhibit on average a 10% higher
propensity to precipitate and higher rain-to-cloud fraction than cloud found in general subsidence

conditions. Similarities in the seasonal cycle of rain and of large-scale properties suggest that the
large-scale conditions created by the cold front passage are responsible for the unique properties of
the rain forming in its wake. The identification of monotonic relationships between rain-to-cloud
fraction and rain rate with surface forcing and boundary layer stability parameters as well as
between virga base height with stability and humidity measures further supports that large-scale
conditions impact precipitation variability. That being said, these relationships between the

radius of the query are identified.
3. If identified object is of type “publication”, we can
traverse graph to find the closest dataset (minimum

data discovery methods, which often involve manual
curation of metadata, can be limited in their capacity to
scale as datasets grow and may not account for linguistic

T : hO S large-scale and rain properties are less clear than those established between cloud and rain
va rlathnS - ReCent adva nce mentS IN natU ral Ia ng U age p ) properties, suggesting that cloud macrophysics have a more direct impact on the properties of
prOCeSSi ng 3 nd kn OWIGdge g ra phS have |ed to the Pub“cat'\oﬂ rain than the large-scale environment. The applicability of previously documented relationships

between cloud thickness and rain properties is tested and the relationships adjusted to
accommodate the complex shallow clouds and melting precipitation observed to occur in the ENA
region. Establishing these relationships opens up opportunities for parametrization development
and suggests that a realistic representation of precipitation properties in models relies on the
accurate representation of both clouds and the large-scale

2. Question answering

~ Example Query: “How do TROPOMI and OMI
products differ?”
Top result from publication abstracts:

O Answer: “spatial and temporal scales”
Certainty: 0.65

development of NASA GES-DISC vector search, which
Incorporates these technologies to improve search results
by integrating the knowledge of the research community.
The citation network is used as supplementary metadata,
and knowledge graphs are used to enhance the
explanations provided by the search engine. Here we
iImplement our graph on a hybrid of Neo4] and Weaviate
vector search. Graph analytics can be performed using
Neo4j as a graph-native database. The use of Weaviate

Publication

Search query:
“tropical rainfall”

as a vector search allows us to perform high-level sparse Dres. © Answer: "tropomi shows a superior performance compared with omi -
queries as well as abstract features such as natural qgadecv and operates as anticipated from instrument specifications
. . Certainty: 0.30
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