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Abstract: The unprecedented growth of climate data createsapportunities for climate studies, and yet bignelte data
pose a grand challenge to climatologists to effitjemanage and analyze big data. The complexiwlinfate data content
and analytical algorithms increases the difficafymplementing algorithms on high performance catimg systems. This
paper proposes an in-memory, distributed compdtamgework,ClimateSpark, to facilitate complex big data analytics and
time-consuming computational tasks. Chunking ditecure improves parallel /0O efficiency, whilespatiotemporal index
is built for the chunks to avoid unnecessary dataling and preprocessing. An integrated, multi-dsmanal, array-based
data model (ClimateRDD) and ETL operations are Wpesl to address big climate data variety by irgtgg the
processing components of the climate data lifecyClamateSpark utilizes Spark SQL and Apache Zeppel develop a
web portal to facilitate the interaction among @inlogists, climate data, analytic operations amdputing resources (e.g.,
using SQL query and Scala/Python notebook). Expmrted results show that ClimateSpark conducts wdiffe
spatiotemporal data queries/analytics with higlcifiicy and data locality. ClimateSpark is easiyaptable to other big

multiple-dimensional, array-based datasets in warigeoscience domains.

Keywords: Big Data, high performance computing, array-bats@ model, climate data analytics, Apache Spaeospatial

Cyberinfrastructure, Cloud Computing.

1. Introduction

Climate science is a big data domain with unprectdigrowth of climate data (Schenase et al., 28a#ag et al., 2017a).
Climate scientists analyze past observations, iategbillions of daily earth observations and perfoclimate-change
simulations, all of which produce large volumesdata (Edwards, 2010; Yang et al., 2017b). Natigxexbnautics and Space
Administration (NASA) projected the size of thenclite change data repositories to grow to 350 pttallyy 2030 (Skyland,

2012). The United Nation's Intergovernmental ParelClimate Change (IPCC) Fifth Assessment RepdR5)Awas based on
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