


Introduction

A Initial research: Can you use
traditional database
technologies to accelerate this
science?

I While small by computer
science standards, the data
management IS an :
Impediment to the science. 0% 2
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helps a lot L1z
I Browsing for science is a
precursor for analysis
I Science data is different from §
commercial data 3

A Current research: What it
means to do science in the
cloud ?

I Heavy technology managed |n
the cloud

I Leveraging technology to
break down social barriers




The Perfect Data Storm

A The era of remote sensing,
cheap groundbased sensors
and web service access to
agency repositories is here

@

A Extracting and derivinghe
data needed for the science
remains problematic

A Specialized knowledge

A Finding the right needle in
the haystack




A Everything is connected
'|'

A Very heterogeneous data
:

A Politics plays a part | =
'|' |

Environmental Science Synthesis

Bridging from global to regional to
local spatial scales is more and more |
important, yet remains problematic
Bridging across disciplines(
climatology, hydrology, forestry) and
across methodologiesegmodeling
and field-observations) always
challenging

Satellite imagery, older sensor data,
and new sensor field deployments
all provide pieces of the puzzle |

Rainfall from April 2001 to Janua‘r-;:ZD{_}'? )
ranked against historical records
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Water resource management,
electric generation, disaster -
response, etc. etc. -

Critical information sometimes : = X

restricted R ——— E :



The Data Pipeline
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Discovery Domain
Data Data and Science specific
Acquisition Assembly Browsing Exploration analyses
Fieldsensor awlk g¢ RI awlgé RI a{ OASYyOS a{ OA Sy OS Scientific results Data and
deployments and includes sensor  browsing for BF NRI 6t Sz @I NAI 6t S via packages such analysis
operations; field  output, data discovery (do | data summaries combined with asMatLabor R2. methodology
campaigns downloaded have enough data for hypothesis models, other Special rendering  storedfor data
measuring site from agency or in the right testing and early  specialized code, package such as reuse, or
properties. collaboration places?), cleaning exploration. Like  or statistics for ArcGIS repeating an
web sites, papers (does the data discovery and deep science analysis.
(especially for look obviously browsing, but understanding. Paperpreparation.
ancillary data. wrong?), and variables are
light weight computed via gap
science via filling, units
browsing conversions, or

simple equations.



Environmental Science Data
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A_Time series data et
A Over some period of time at some time | ™" ’J"""‘\T SOIL
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frequency at some spatial location. " s
A May be actual measurement (LO) or derive T A|R:'-"'::f.}’:&
quantities (L1+) : AR P2
A (Re)calibrations are a way of life. .| Ons Oﬁ';‘lf,;:." rEe

A Vafious quality assessment algorithms use., | PhOtosynthesis |
to mark and/or correct spikes, drifts, etc. o w0 20 w0

A Gaps and errors are a way. of life. — e
A Birds poop, batteries die, sensors fail. | |

A Gap filling algorithms becoming more and |
more common because regularly spaced 1~
time series are much simpler to analyze '

A Space and time are fundamental drivers
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Environmental Ancillary Data

A" Nontime series data
Aalé 0SS woz2yaulyiQ adzOK I 3
A May be measured intermittently such as LAl (leaf

crosssectional area) or sediment grain size
distribution

May be-a range and estimated time

May be a disturbance such as a fire, harvest,
landslide

May be derived from the data such as flood
Not metadata such as instrument type, derivation
algorithm, ete.
A Usage pattern is key
A Constant location attributes or aliases = =
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irregular samples

A Time filters (short periods before or after an event or
sampled variable)
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deconvolutionof closely spaced events a fire
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