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MERRA Analytic Services

The MERRA/AS Project is combining high-performance computing
with analytic techniques to better serve MERRA customers by
focusing on data reduction and the “Big Data” challenge of upfront
data assembily ...

e Data Reduction — Correcting, ordering,
and simplifying data in support of
analytic objectives

* Data Preparation — Preparing MERRA-Z
heterogeneous climate model outputs T
so that they can be jointly analyzed

* Data Analysis and Visualization — It is estimated that climate scientists

Applying techniques to discover spend 50-80% of their time gathering

patterns, correlations, and other higher- and preparing data for further study
order insights of value to a growing (Lohr, 2014)

community of users



IPCC-Inspired Design

The Intergovernmental Panel on Climate Change (IPCC) is the leading
international body for the assessment of climate change

* Open to all members of the United Nations
and World Meteorological Organization

 Currently 195 member countries

CLIMATE CHANGE 2014

* Provides world with a clear view of the
current state of scientific knowledge through
its Assessment Reports

e 2000+ scientists contributed to IPCC’s Fifth
Assessment Report (AR5)

* |PCC Assessment Reports provide the basis
for environmental policy-making throughout
the world ...

A REPORT OF THE
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE



IPCC-Inspired Design

A small collection of data attributes provides the basis for a remarkable
amount of intellectual work in the discipline ...

(A)

* AR5’s published work: . S
- Contains 4 million words (50,000 unique)

- Eight words collectively account for 12,000
direct references to climate model data:
maximum, minimum, average, variance,
difference, climatology, anomaly, and trend

- Qver halve of those references are “trend” ...
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MERRA Analytic Services

So, how do we use analytic technologies to better serve the MERRA
research and applications communities?

* MERRA/AS creates real and virtual collections

of the most commonly used products
=> maximum, minimum, average, variance, difference,
climatology, anomaly, and trend

* MERRA/AS delivers those products in a highly

personalized and tailored form
> input=variable name, spatial extent, temporal extent

 MERRA/AS computes those products as fast as

possible
=> high-performance compute-storage, MapReduce

 MERRA/AS delivers those products through a
Web service interface and Python library

NASA Center for Climate Simulation



Single Reanalysis Estimation of the
Contribution of Irrigation to Precipitation

J. Wei tailored climatologies use case ...

Study Areas Other Requirements
* Nile Valley

* North China

e California Central Valley
* Northern India/Pakistan

Where Does the Irrigation Water Go? An Estimate of the Contribution of Irrigation

1979 — 2002 to Precipitation Using MERRA
GFENG WEI®
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Single Reanalysis Estimation of the
Contribution of Irrigation to Precipitation

Traditional Approach ( )
« Step 1-38.4TB moved from archive
Step 2 — Clipping / averaging
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With MERRA/AS and CDSlib ( )
Step 1 - Clipping / averaging
* Step 2-500 MB of final product moved to
local workstation in minutes ...
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For more information
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CHAPTER 11

Climate Analytics as a Service

J.L. Schnase

INTRODUCTION

Cloud technologies provide an unprecedented opportunity to expand the
power and influence of computing in daily life. So far, those opportunities
have unfolded in large , resulting in a creative chaos that at
times can be confusing. Over the years, we have become comfortable with
a classic von Neumann perspective on what constitutes a computer. We
share mental models and patterns of thinking about how computers are
built and how they behave—what in broad terms computing technologies
can do, how they do it, and what they cannot do. But when it comes to
cloud computmg. those patterns have not been established—save one: the
concept of ser We have developed a shared notion that cloud technolo-
gies in an essential way provide the basis for services. By definition, cloud
capabilities reside there, not here—the action of helping is conveyed to the
user: the user is served. Hence, terms such as Software-as-a-Service and
Platform-as-a-Service have become common parlance in the world of
cloud computing.

In our efforts to deal with the big data problems of climate science, we
are trying to take a deeper dive into our understanding of cloud-computing
services. To begin, we ask the fundamental question: What is it that needs to
be served? Our answer is analyi But analytics served in a particular
For now at least, we beli it would be productive to focus on the basi
do simple things well and very fast. We need to garner the agile high-
performance computing and storage resources of cloud computing to
address climate science’s big data problems in a ne ay—in a way that
melds knowledge creation with data creation, curation, discovery, and workflow
orchestration. This chapter is an effort to advance the cause.

Our story begins with the observation that big data challenges are g
erally approached in one of two ways. Sometimes they are v
problem of large-scale data management, in which solutions are offered
through an array of traditional storage and database theories and

Cloud Computing in O nd Atmospheric Sciences, First Edition, 2016, 187-219




