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Workshop Information

Part —1 : Planning Data collection (Today’ s Webinar)
« Data Management Overview

* Best Practices for data collection
— Site data
— Field Data Collection
— Model data

Part —2 . Data Tools for Exploratory Data Analysis
(EDA) (Future)

» Best Practices for getting most out of the data

* Tools for
— Data Search
— Visualization
— Data Analysis
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Speakers

Suresh Vannan is the
manager of the
Distributed Active
Archive Center for
Biogeochemistry at ORNL
Suresh has extensive
experience with building
data management plans
and in handling data
workflows from
collection to archival.

Terri S. Killeffer is the
Scientific Data Curator on
the Data Team for the
Next-Generation
Ecosystem Experiments -
Arctic (NGEE Arctic)
project interacting with
investigators to obtain
data, assign metadata,
and develop
documentation.

Giri Prakash is the
Architecture and Services
Strategy Team Manager for
the Atmospheric Radiation
Measurement (ARM)
Archive. Giri’s expertise
include building end-to-
end data management
capabilities for climate and
biodiversity projects.

Yaxing Wei is a scientist
at the ORNL Distributed
Active Archive Center.
Wei has been working on
several research projects
to provide geospatial
information
management, analysis,
visualization, and
sharing.

CLIMATE CHANGE SCIENCE INSTITUTE

OAK RIDGE NATIONAL LABORATORY



About the Climate Change Science Institute

Advancing the Knowledge of Climate Change and Understanding its

Consequences

 Formed in 2009 to integrate
ORNL’ s climate research

programs

130 collocated scientists

Observation
TR

Experiment h

Regional =
egional
sgale !_!"

e https://ccsi.ornl.qov

 Facebook, Twitter, YouTube

Earth System Modeling

Integrative Ecosystem
Science

Data Integration,
Dissemination and
Informatics

Impacts, Adaptation,
and Vulnerability Science
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Webinar Notes

Please fill out the survey at the beginning of this webinar

Towards the end, there will be another quick survey

Please mute your microphones

Please send your questions via the Q&A box on your screen
— Questions will be answered at the end of the webinar

 Slides will be made available on the CCSI website; link will
be forwarded to your email address
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Data Management
Best Practices - Part 1

Workshop Goals and
Data Management Overview

Suresh Vannan
Data Theme Lead, CCSI

santhanavans@ornl.gov
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Workshop Goal

Provide data management practices that
investigators should perform during the course of
data collection to improve the usability of their
data sets
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Data Management — What?

20-year rule

/ THANKS FOR (OMING HEE'A
The data set and TooRY For MY PRESENTRTION,

. "0 CVTING ER6E TRENDS IN
accompanying THE FUTURE OF BASINESS

documentation should be ANALYSI1S, coPlES OF MY

E TALK Wil Be AVPILABLE
prepared for a user 20 years N THE L0gaY 1N VHS AND

Into the future GETAMAX FORMATS...

e —

Prepare the data and
documentation for a user

who is unfamiliar with your
project, methods, and % ﬁ& }f’ %\

observations
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Data Management — Why?

K Has anyone

* Protection: About 32 percent of R seenmy
computer users experience data |
loss each year.

 Publication: Agencies are now
required to manage the digital data
resulting from federally funded
scientific research

 Provenance: To support research

findings we need to preserve data The Washington Post
and its provenance to be able to il s ol i
trace and record the origins of the
data

e Author Credit: Recognize data d

creators for the value of their data
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Fundamentals of Data Management —
Project Level

Define data workflow — Collection to Archive
Train staff for data/metadata handling
Communicate standards and metadata needs
Define Data Quality criteria

Establish a long-term data steward

o O~ W /N

Establish and communicate a Data use/Submission
policy
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Fundamentals of Data Management —
Data Set Level

Define the contents of your data files
Define the variables

Use consistent data organization
Use stable file formats

Assign descriptive file names
Preserve processing information
Perform basic quality assurance

Provide documentation

© 0 N o o bk~ Wb E

Protect your data
10. Preserve your data
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Data Management Plan

Information about the data
— Description of data to be produced
— How will it be managed in short-term?

Description of Data
— Format, number of files, approx. volume
— Processing and quality

Metadata Content & Format W.-')

— Documentation about the data OpenARE E U DAT

PO“C'eS for ACCGSS, Sharlng, & Reuse Research Data Management: An introductory Webinar from

OpenAlRE and EUDAT:
https://goo.gl/OX6dAc

Long-term Storage & Data Managemen
— Where will data be archived?

Remember to include data management costs in Proposal Budget
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Costs

At least 10% of total funding is suggested to be devoted
towards managing the data used and produced by a project.
Cost will be relative to the size, complexity, length, and access
needs for a project.

Another way to interpret this is that at least 10% of
Investigators time should be spent on actively managing

their data. |
Data collection vs Data Management

The 1990 census:

2 €D
e Bt L M

e $2.6 billion for data Collection

-

1

!
1M
I

» $433 million for data Processing

-

- w

..,.
s

e $114 million for data Dissemination

Source: http://www.nap.edu/read/4805/chapter/5
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Staffing and Training

 Establish a Data Management plan

« Communicate plan

« Establish standards and conventions a A GOAL
 Embedded data management in the research WITHOUT
costs A PLAN

 Cultivate culture of data management to be S JUST
done alongside research
A WISH

* For large projects (multi-organization, multi-year,
multi-levels of data) recruit a data officer

« Specialized technicians are needed for
advanced tiers of services.

* Reqgularly communicate about data and
metadata needs within the project
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Standards - Metadata

GIS data? Raster/vector or point data FGDC Content Standard
Data retrieved from instruments such as monitoring stations or satellites ISO 19115

Ecological data Ecological Markup Language
Specimen occurrence and observational records Darwin Core

Most importantly ...

Document... Document...Document

» Data characteristics and description
o When and how frequently the data were collected
Where and with what spatial resolution the data were collected
The name(s) of the data file(s) in the data set
Example data file records for each data type file
Special codes used, including those for missing values
Date the data set was last modified
English language translation of any data values and descriptors in another language
How each parameter was measured or produced (methods), units of measure, format, precision
and accuracy, and relationship to other data in the data se
» Data acquisition
* Quality assessment
e  Supplemental information

O O0OO0OO0OO0OO0Oo
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Standards — File formats

Raster
* Geotiff

e netCDF

o with Climate and Forecast convention
preferred

Vector
« Shapefile
« KML

Tabular
« CSV
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Resources

USGS data management web site: http://www.usgs.gov/datamanagement/index.php

ORNL DAAC Data Management for Data Providers: http://daac.ornl.gov/Pl/manage.shtml

ORNL DAAC Best Practices for Preparing Environmental Data Sets to Share and Archive:
http://daac.ornl.gov/Pl/BestPractices-2010.pdf

OSU Libraries Research Data Services: http://quides.library.oregonstate.edu/managing-data

DataONE Best Practices:
https://www.dataone.org/sites/all/documents/DataONE BP Primer 020212.pdf

Agency Specific Data Management

DOE: http://science.enerqgy.gov/funding-opportunities/digital-data-management/

DOE-BER: http://science.energy.qov/ber/funding-opportunities/digital-data-management/

NSF: http://www.nsf.gov/news/special reports/public access/index.isp?WT.mc id=USNSF 51

Open access plans for all agencies: http://quides.library.oregonstate.edu/federaloa

NASA: http://science.nasa.qov/earth-science/earth-science-data/data-management-plan-quidance

CLIMATE CHANGE SCIENCE INSTITUTE
OAK RIDGE NATIONAL LABORATORY



http://www.usgs.gov/datamanagement/index.php
http://daac.ornl.gov/PI/manage.shtml
http://daac.ornl.gov/PI/BestPractices-2010.pdf
http://guides.library.oregonstate.edu/managing-data
https://www.dataone.org/sites/all/documents/DataONE_BP_Primer_020212.pdf
http://science.energy.gov/funding-opportunities/digital-data-management/
http://science.energy.gov/ber/funding-opportunities/digital-data-management/
http://www.nsf.gov/news/special_reports/public_access/index.jsp?WT.mc_id=USNSF_51
http://guides.library.oregonstate.edu/federaloa
http://science.nasa.gov/earth-science/earth-science-data/data-management-plan-guidance/

Data Management
Best Practices - Part 1

Site Data Management

Giri Prakash

Architecture and Services
Strategy Team Manager for
the Atmospheric Radiation
Measurement (ARM) Archive.

Palanisamyg@ornl.gov
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Topics

Instrument deployment

e Site data collection

Data retention & transfer

Data ingest & data flow monitoring

Preparing and communicating data quality

Data security and archival

Metadata management
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Site Data

Map Data 1 50 ki L1 | Terms,of Use | Report 8 map error

w shows the location of the Manacapuru, Brazil, ARM Moblle

CLIMATE CHANGE SCIENCE INSTITUTE
OAK RIDGE NATIONAL LABORATORY




Deployment of Site Instruments/Sensors

* Site visit & logistics

 Plan for a pre-operational period
— Deployment and initial calibration

e Assign instrument experts

« Assess quality of pre-operational data and calibrate
as necessary.
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Data Collection

e Set up a site data system

« Establish network from instrument — data system — data center
« Train and mentor the site technician to manage the data system
 Establish instrument monitoring

Data System Status Viewer
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Data Flow and Tracking

» Track the data through various phases — online,
processed, stored and available

 Each phase has various checks to enable operations
teams to monitor any data issues

— T " —
”

{ . N Pt ol PRGN E
] Online Sortby: Status | E .
] Processed
] Stored  VCEIL25K I Location  Name What needs resolution? (906)

a CEIL
[ Availabl “MMCRMOM OLI : M1 AMC lz‘ No handbook found for amc

-CEILPBLHT SGP:C1 NIMFR @ Collection disabled more than 7 days (Disabled 2014-10-06 2n

] Manual | WSACRSPEC b per James M. -ds2)

- a RSS A
it AMC Sl . R TR

VAP Data Delivery Tracking Instrument Status Tracking w
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Data Transfer

e Secured network-based access to the site data
systems

e Data transfer from site to data center
— Network based transfer
— Disk shipments

» Confirmation of successful data transformation
using checksums

 Setting up enough disk space until the data transfer
IS fully complete and verified
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Data Processing

m  Unmodified from
instrument

Ingests

m  Engineering units
m  Quality flags

m  Updated hourly

Standard
Format

Value-added Products (VAP)
m  Advanced algorithms
m  Multiple inputs

Dissemination

m  Principal
investigators/Public access
Fills some of the unmet Improves the quality of
measurement needs existing measurements
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Data Quality

Automation

Quiality Control
Processing

Data
Visualization

Problem
Reporting
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Data Quality

« Quality Control (QC) Processing
— Automated Mentor QC (Included in data files)

 MIN/MAX/DELTA; Many include additional QC tests

 Library of functions to make these tests easily adaptable from one
instrument to the next

— Summarized into Easy to Read Metrics Tables

float precip(time) ;

precip: long_name =
precip:units = "mm"

"Total precipitation over one minute sampling period" ;

a.f ;

precip:valid_min
precip:valid_max 18da.f ;
precip:missing_walue = -9398.F ;
precip:comment = "Sum of the 28 3-second observations during the sampling pericd." ;
int gc_precip(time) ;
qc_precip: long_name = "Quality check results on field: Total precipitation over one minute sampling period" ;
qc_precip:units = "unitless" ;
gc_precip:description = "This field contains bit packed walues which should be interpreted as listed. No bits set (zero) represents good data." ;
qc_precip:bit_1 description = "Value is equal to missing_value." ;
qc_precip:bit_1_assessment = "Bad" ;
qc_precip:bit_2_description = "Walue is less than the valid_min." ;
qc_precip:bit_2_assessment = "Bad" ;
qc_precip:bit_3_description = "Value is greater than the valid_max." ;
qc_precip:bit_3_assessment = "Bad" ;
qc_precip:bit_4_description = "Difference between current and previous values exceeds valid_delta." ;
qe_precip:bit_4_assessment = "Indeterminate" ;
qc_precip:bit_5_description = "Scans per min does not equal to 2B8. data set to -89999." ;
qc_precip:bit_5_assessment = "Bad" ;
qc_precip:bit_6_description = "Error latch does not equal to 8, data set to -08080." ;

CLIMATE CHANGE SCIENCE INSTITUTE
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Data Quality

* Quality Control Tests/Metrics
— Some QC Tests:

» Persistence (Flatlined data) Probability Density Function

» Grubbs Statistical Test for o Cross Instrument and Cross
Outliers Site Comparisons

* Instrument Comparison  Time Varying Limits

* Derived Quantity Comparison ¢ Specialized QC developed in

e Time Drift conjunction with the Instrument

 Power Outage Flagging Mentors

CLIMATE CHANGE SCIENCE INSTITUTE
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Data Quality

e Data Assessment
— Review the data on a daily or weekly basis

— Report findings to the infrastructure
through a Data Quality Assessment
Report

— Make use of undergraduate student
analysts
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Data Quality

Problem Reporting

Problem / Corrective\ User
Identification \ Action / Notification

Data Quality Problem Report Data Quality Report (DOR
Machine readable report that informs the

Provides a place for internal tracking end user of problems with the data

of a problem to completion between the
DQ Office, Site Operations, and Instrument

Mentors Displayed at the Archive, sent to end user

with data, accessible through a web service
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Data Security and Archival

 Verify data integrity during data transfer

« Archive every version of data files that are released from
upstream process:
— Rule of thumb: if you can’t reproduce, then it should be archived

« Archival needs to include backup strategy, both onsite (for
Immediate data recovery) and offsite (disaster recovery)
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Reprocessing and Communications

e Changes to the published datasets

« Communicating users about any change in data quality and
resulting new version of data

— Archiving user order details
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Metadata — Captured Throughout the
Data Lifecycle

Metadata Management

Datastream Info:
pcation

Q

—

~ Deflne term Data Added Categorization
; Processing | Cpntacts
—  Example: Aerosol Observing  wnereeoliceted Development Date & Delivery Esti.
Primary Measuremnt:

Data Dependencies
Data Quality Info

System How Many Data naming structure

Where is it going next?

Processing History

— Why, what, who, where, how %

|
Processing data to add value v Q Filenames. verslons. sites
Dates received, stored
— Data pI‘OdUCtS SyStem i How stored, where
Deployed Collection File requests, how many, size

What files requested when

— VAP processing
- RepI‘OCGSSing Instrument Handbooks

Weekly Site Ops Reports
— Data |ifecyc|e and metadata Daily Weather Observations

overlay
@ = Reprocessing
v

N4
<.> = Metadata
b v Q

Data Quality Info
Quick Looks

Source: Alice Cialella, ARM
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Data Management Best
Practices - Part 1

Field Data Collection

Terri Killeffer
NGEE-Arctic Data Curator
Killefferts@ornl.gov
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What is Field Data?

Examples of Field Data Collections

— QOrganism observation/collection

— Soil samples

— Geophysics

— Sap flow

— Mineralization rates

— Soll incubation studies

— Geochemical and isotopic analyses
— Biodiversity inventory

— Images

Background Image:
Electrical Resistivity Methods Used to Explore Subsurface Properties in Ice-Rich Tundra.
Stan Wullschleger. 2012/08/24. (Transparency at 75% of original work) CC BY-NC 2.0)
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https://www.flickr.com/photos/ngee-arctic/7851808252/
https://creativecommons.org/licenses/by-nc-sa/2.0/

Electrical Resistivity Methods Used to Explore Subsurface Properties in Ice-Rich Tundra. Stan Wullschleger. 2012-08-24. CC BY-NC 2.0
Proteus aircraft (426 004 001). Energy.gov.

USGS Hawaiian Volcano Observatory at Kilauea Volcano. Michael Poland, USGS. 2008-09-03..

Modeling climate change. Argonne National Laboratory. 2013-07-25. CC BY-NC-SA 2.0.

Ice Core. Kris McCraken. 2013-03-23. CC BY-NC-SA 2.0
Procambarus clarkii. Ryan Hagerty, USFWS. 2016-05-12
Two Instrument Arrays Monitor Geomechanical Properties of Permafrost Soils. Stan Wullschleger. 2012-09-22. CC BY-NC-SA 2.0

, CLIMATE CHANGE SCIENCE INSTITUTE
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https://www.flickr.com/photos/ngee-arctic/7851808252/
https://creativecommons.org/licenses/by-nc-sa/2.0/
https://www.flickr.com/photos/departmentofenergy/9734995985/in/photolist-q14KzX-fA887X-6LVzu7-fQfp9n-rEBHg1-qifwsd-sbgbPY-Fptey9-FFpNaA-FPzu3P-FptFco
https://www.usgs.gov/media/images/usgs-hawaiian-volcano-observatory-monitors-kilaueas-summit-eruption
https://www.flickr.com/photos/argonne/14420966700/in/photolist-nYkdYU-9FvRRq-9Dv36u-noBmrA-bHrbhn-nDRjpN-nW3qNH-nogV2H-nY7XmZ-cSUgw5-dmRPNb-nNZNo6-BsyGGr-6FJgT7-4QcwYi-cajtdq-fa36jF-anQHdp-tEuhue-gDoAJ6-BsyGj2-fztSRr-noyEK6-amrF-8aqbUC-fztTdt-687j6m-pwUtdF-9qXfm5-fzJddb-fzJdof-fzJbu3-aC4Fcp-8aqbZu-5SWKdL-boagKY-fztS76-726eie-9FUkrj-8amXb2-4UCKWS-cajtBN-dHDAM5-qDveNT-CEvxfh-Cxg7hY-3djCCo-bxkEgn-dwL6NR-mbGRW6
https://creativecommons.org/licenses/by-nc-sa/2.0/
https://creativecommons.org/licenses/by-nc-sa/2.0/
http://digitalmedia.fws.gov/cdm/singleitem/collection/natdiglib/id/20716
https://www.flickr.com/photos/ngee-arctic/8024388129/
https://creativecommons.org/licenses/by-nc-sa/2.0/

Before
Collecting
Data

While
Collecting
Data

After
Collecting

Data
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Before
Collecting
Data

While
Collecting
Data

After
Collecting
Data

Image:
Research Data Management.
Janneke Staaks. 2013-11-10. CC BY-NC 2.0)
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https://www.flickr.com/photos/jannekestaaks/14391222825/
https://creativecommons.org/licenses/by-nc-sa/2.0/

Don’t Work in Isolation

« Data will be less interoperable
* Potential duplication of effort
* Possibly miss collecting important data

CLIMATE CHANGE SCIENCE INSTITUTE
OAK RIDGE NATIONAL LABORATORY




Cooperate, Coordinate, and Collaborate

* Work within and across teams/disciplines
* Work across related projects
* Review and refine the Data Management Plan
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PrOjeCt Final

Goa|s Products
\/-
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ltems to Address Across the Project

Naming of sampling locations

Base maps

Spatial Reference System and spatial coordinates

 Reporting time and date ettt
* |dentify data and sample archives %L\
: : —— ©
« Standardize variable names
¢ I n Stru m e ntS Un-Projected Latitude and Longitude <
° CO I I eCtI O n teC h n Iq u eS http://lwww.colorado.edu/geography/gcraft/notes/mapproj/gif/threepro.gif

« Sample and subsample labeling and tracking

CLIMATE CHANGE SCIENCE INSTITUTE
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Before
Collecting
Data

Preferred
Projections:
UTM Zone 3N
and Alaska
Albers

While
Collecting
Data

Field
Campaign:
July 1-8, 2014
With Jack
Smith, Arnold
Johnson, and
Beth Allen

Plan to Capture Metadata at Every Stage

After
Collecting
Data

The vials with
water samples
from Doe River
Mile 16 leaked.

No samples
exist for RM16
in 2010.
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Before
Collecting
Data

While
Collecting
Data

After
Collecting
Data

Image:
Research Data Management.

Janneke Staaks. 2013/11/10. CC BY-NC 2.0)
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https://www.flickr.com/photos/jannekestaaks/14204638437/
https://creativecommons.org/licenses/by-nc-sa/2.0/

Data in Development

Record the names of people participating in the field
collection or laboratory analysis

Take pictures and videos

Follow best practices and record methodology

Record method/instrument for capturing data and
geolocation

Background Image:
Maria Frostic-Main Iceberg Lagoon. NASA Goddard Space Flight Center. 2008-09-03.
(Transparency at 75% of original work) (CC BY 2.0)
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https://www.flickr.com/photos/nasa_goddard/6550192027/in/photolist-aYPrTi-bWw3w6-8suGQX-mj5qNM-7WnS1t-seVufo-8Xcvvr-nvpoqT-bSf8VF-azUNfP-py17mu-HeWrYm-jwRpsc-bQkMuc-boLwn5-krbPd9-q2U1Rm-ijTCS4-d7Ha8s-5Z4Ngw-d4EPGd-8jFP3p-773LEv-8sy6EL-d1tG6q-EoGibc-pwUtdF-bbezh8-dnQHZ1-amM3TH-d4EN6W-boYkMX-9nBdqe-kYLVHv-8sybwA-83962x-fNHgkF-bK53s2-kUed9d-838YMR-aMPDpv-hxBydC-8jFNeM-a5FMNo-773G3H-q3Jxc4-oyNu39-jR9gc-r6Jxbi-9bBdFG/
https://creativecommons.org/licenses/by/2.0/

Data in Development

Label samples

Note issues, lost samples/data, defective instruments,
reason no data collected, etc.

Develop well organized data files

* Record all data processing steps - _
ourtesy of PhD Comics
* Backup data A STORY TOLD N FLE NAMES: WEX |
53 C:h\useriresearch\data v]

Filename Date Modified Size | Type
{2 data_2010.05.28_test.dat 3:37 PM S5/28/2010 420KB  DAT file
2 data_2010.05.28_re-test.dat 429 PM 5/28/2010 421 KB DAT file
2 data_2010.05.28_re-re-test.dat 243 PM 5/28/2010 4Z0KE  DAT file
2 data_2010.05.28_calibrate dat 717 PM 5/28/2010 1,256 KB DAT file
2 data_2010.05.28_huh??.dat 720 PM 5/28/2010 IOKE DAT file
2 data_2010.05.28_WTF.dat 9:58 PM 5/28/2010 JOKE  DAT file
£l data_2010.05.29_aaarrrgh.dat 12:37 AM 5/29/2010 IDKBE DAT file
Kl data_2010.05.29_#$@*&! dat 2:40 A S29/2010 OKE DAT file
El data_2010.05.29_crap.dat 3:22 AM 54292010 437 KB DAT file
i data_2010.05.29_notbad .dat 4:16 AM 572972010 670KE  DAT file
B data_2010.05.29_woochool! .dat 4:47 AM 5/29/2010  1,349KB  DAT file
i data_2010.05.29_USETHISONE dat 5:08 AM 5/29/2010 2894 KB DAT file

I’\Bﬂzcdlgirr?;rgﬁr:g{aeg;anqe. Argonne National Laboratory. 2013-07-25. & analvlsis_g'laphs.xls J13 AM 5/29/2010 455 KB KLS f“.e

(Transparency at 75% of original work) CC BY-NC-SA 2.0. | ThesisOutline! .doc 726 AM 5;’29;’2010 FKE DOCfile
=) Notes_Meeting_with_ProfSmith. et 11:38 AM 5/29/2010 1673KB TXT file
O JUMK 2:45 PM 5/29/2010 Folder
¢ data_2010.05.30 startingover.dat 8:37 AM 5/30/2010  420KB DAT file



https://www.flickr.com/photos/argonne/14420966700/in/photolist-nYkdYU-9FvRRq-9Dv36u-noBmrA-bHrbhn-nDRjpN-nW3qNH-nogV2H-nY7XmZ-cSUgw5-dmRPNb-nNZNo6-BsyGGr-6FJgT7-4QcwYi-cajtdq-fa36jF-anQHdp-tEuhue-gDoAJ6-BsyGj2-fztSRr-noyEK6-amrF-8aqbUC-fztTdt-687j6m-pwUtdF-9qXfm5-fzJddb-fzJdof-fzJbu3-aC4Fcp-8aqbZu-5SWKdL-boagKY-fztS76-726eie-9FUkrj-8amXb2-4UCKWS-cajtBN-dHDAM5-qDveNT-CEvxfh-Cxg7hY-3djCCo-bxkEgn-dwL6NR-mbGRW6
https://creativecommons.org/licenses/by-nc-sa/2.0/

Before
Collecting
Data

While
Collecting
Data

After
Collecting
Data

Image:

Research Data Management.
Janneke Staaks. 2013-11-10. CC BY-NC 2.0)
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https://www.flickr.com/photos/jannekestaaks/14204657560/in/photolist-nDdzNY-qaoHpa-eji88t-ancnY3-5vRKSt-5vW4R9-5vW4Sy-dJwfpx-7bWgvw-s72bEE-oKhYLg-iQJkde-7TLTi3-iQJk9B-qXYp3A-nVBpgh-pJ51c6-qZjZW6-nVBxKG-nfPoqe-mbBG5U-p9AGWd-e6CvDZ-dgYKFd-gyx6sx-4AE4Gy-8suJwx-jhjKLe-cqaWVS-nDdfPe-5uFeaC-e6J7nE-nkhc2L-qNbyZ4-hokpNg-dLJXAg-52fNiN-dK1VQn-bHFpEt-dyyeRU-p4RvD2-pNRpf6-GtB2c7-gyysbX-9rn9Yh-rj8hZC-dTqims-ifz6wb-nDdAiq-nVGRRx
https://creativecommons.org/licenses/by-nc-sa/2.0/

Before
Collecting
Data

Preferred
Projections:
UTM Zone 3N
and Alaska
Albers

Metadata Collected

While
Collecting
Data

Field
Campaign:
July 1-8, 2014
With Jack
Smith, Arnold
Johnson, and
Beth Allen

After
Collecting
Data

The vials with
water samples
from Doe River
Mile 16 leaked.

No samples
exist for RM16
in 2010.
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Content of the
Data Files

Coded

ORNL DAAC, Define the contents of your data files

49 Data Management Best Practices

Missing

Parameter
name

Measurement,
Sample,
Observation,
Specimen,
Analysis

Spatial
coordinates
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Data Dictionary Example

Core collection: Hydraulic drill (Big Beaver)
with a fitted liner was used to collect intact
frozen soil cores to a maximum depth of 1m.
See footnote 1.

YYYY-MM-DD Date core was collected.

ORNL core processing: Soil cores were shipped
frozen and returned to -20°C freezer and
stored until further processing.

YYYY-MM-DD Date core was processed at ORNL

Possible values: North Slope, Seward Peninsula

Possible values: Barrow, Council

Possible values: Intensive Site 0, Intensive Site
1

Possible values: A,B,C,D

meters Core collection location. NGEE Arctic is
working in the Universal Transverse Mercator
(UTM) coordinate system. All coordinates are
in northing and easting meters. We are
using NAD 83 datum and UTM Zone 4North.
meters Core collection location. NGEE Arctic is
working in the Universal Transverse Mercator
(UTM) coordinate system. All coordinates are
in northing and easting meters. We are
using NAD 83 datum and UTM Zone 4North.

meters Core collection location elevation.

CLIMATE CHANGE SCIENCE INSTITUTE
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http://dx.doi.org/10.5440/1109232

Data Dictionary Example

Column_name Units/format | Description
Moisture_content_of soil layer QeEI(e=]] Percent soil moisture during incubation.
Initial pH of soils before incubation; Conducted on 2:1

pH_of_soil_layer pH units distilled water to soil slurry (for mineral soil) or 4:1 distilled
water to soil slurry (for organic soil).

Incubation_length Days Length of the incubation study in days.

Taraet Incubation Temperature Degrees Incubation temperature set on incubators (Thermo
get_ — P Celsius Scientific Precision Model 815 Incubator, Marietta, OH).

Anaerob_treat Soil incubations - aerobic or anaerobic

Measurement day (if multiple measurements over

A incubation period).

Cumulative CO, production per g dry soil over a given
mg C/gdry period of the incubation (e.g., between days 1 and 3).
weight A value of “-9999” indicates missing data — see data quality
flag column.

CO,_per_g_dry_weight

Data quality flag for cumulative CO, production per g dry
soil to indicate missing data. VO is valid value, M1 is
missing value because no value is available (a bad
injection on the gas chromatograph).

CO,_per_g_dry_weight_fl
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Data Quality Flag Table Example

Flag
Value | Description

VO Valid value

Vi1 Valid value but comprised wholly or partially of below detection limit data
V2 Valid estimated value

V3 Valid interpolated value

V4 Valid value despite failing to meet some QC or statistical criteria

Valid value but qualified because of possible contamination (e.g., pollution source, laboratory
V5 contamination source)

Valid value but qualified due to non-standard sampling conditions (e.g., instrument malfunction,
V6 sample handling)

V7 Valid value but set equal to the detection limit (DL) because the measured value was below the DL
M1 Missing value because no value is available

M2 Missing value because invalidated by data originator

H1 Historical data that have not been assessed or validated

CLIMATE CHANGE SCIENCE INSTITUTE
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Filename : mercury methylation _in_tundra_soils.csv
Contact: Richard Murphy murphy @ murphy.com
Data modified: 2016-04-13

Modified by: Bob Lane

DOI: 1234567

Data citation: Mercury Methyla

CORE_ID Date sampled Longitude

Barrow, Alaska. Charlie Brown, Chris Sn§

Latitude

Region

YYYY-MM-DD decimal degrees decimal degrees
NGADGO0O071 2012-04-16
NGADGO071 2012-04-16

-156.6046
-156.6046

71.2793 North SlcBarrow Intensive
71.2793 North SlcBarrow Intensive

Locale Site

METHYL_MERCURY

METHYL_MERCURY_SD

METHYL_MERCURY_DL

METHYL_MERCURY_FL

ng/g dwt ng/g dwt ng/g dwt
0.079 0.014 0.004|VO
9999 9999 0.004|M1
0.256 0.023 0.004|VO
9999 9999 0.004|M1
0.42 0.051 0.004|VO 4
9999 9999 0.004|M1

—

Modified dataset from: http://dx.doi.org/10.5440/1235032

\.
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Standardizing the File Formats

Save files in open software or open file
format

Proprietary software will most likely
become obsolete or not back compatible

Use text (ASCII) file formats for tabular
data
— e.g., .txt or .csv (comma-separated values)

Utilize the standard formats established
in the Data Management Plan

B]BI|C]

NEWS

News Front Page

»
A

Africa
Americas
Asia-Pacific
Europe
Middle East
South Asia
UK
Business
Health

Science &
Environment

Technologyl i

Entertainment

Also in the news

Video and Audio

Programmes
Have Your Say
In Pictures
Country Profiles
Special Reports

RELATED BBC SITES
SPORT
WEATHER

[FIZZY One-Minute World News

Last Updated: Tuesday, 3 July 2007, 23:50 GMT 00:50 UK

B8 E-mall this to a friend

& Pprintable version

Warning of data ticking time bomb

—
|50 00 “015a A
Microsoft UK Managing Director Gordon Frazer running Windows 3.1 on a
Vista PC

' Embed this video on your site [ Watch in the News Player

The growing problem of accessing old digital file
formats is a "ticking time bomb", the chief executive of
the UK National Archives has warned.

Natalie Ceeney said society faced the possibility of "losing
years of critical knowledge" because modern PCs could not
always open old file formats.

She was speaking at the launch of a partnership with Microsoft
to ensure the Archives could read old formats.

ON THIS DAY e e b

http://news.bbc.co.uk/2/hi/6265976.stm

Core_ID,Date_sampled,Lab_processed,Date _processed,Region,Locale,Site,Area,Soil_type,upper_depth_of_soil_layer,lower_depth_of so
il_layer,Incubation_condition,Incubation_temp,Length_of incubation,Microcosm_Replicate,Respiration_rate,Methane_production_rate
Yyyyy-mm-dd,,yyyy-mm-dd,,,,,,cm,cm,,degree Celsius,days,,umoles CO2 g dwt-1,umoles CO2 g dwt-1
NGADG0017,2012-04-12,0RNL,2013-01-24,North Slope,Barrow,Intensive Site 1,A,organic,0,21.5,anoxic,-2,2,1,0,0
NGADGO0017,2012-04-12,0RNL,2013-01-24,North Slope,Barrow,Intensive Site 1,A,organic,0,21.5,anoxic,-2,2,2,0,0
NGADGO0017,2012-04-12,0RNL,2013-01-24,North Slope,Barrow,Intensive Site 1,A,organic,0,21.5,anoxic,-2,2,3,0,0

CSV example from dataset: http://dx.doi.org/10.5440/1109232
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Help with Metadata Development

USGS Home
Contact USGS
science for a changing world Search USGS

U.S. Geological Survey - Core Science Analytics, Synthesis, and Libraries - Online Metadata Editor (OME)

CSAS&L Home Need help or have guestions? OME Service Desk

ORNL DAAC

OISTRIBUTED ACTIVE ARCHIVE CENTER.
" FORBOCEOCHEMCAL OYNAM

DAACOME

Home

This record's status is invalid. Proceed with caution

-S ission Information  expand

+) Login B Online Metadata Editor (OME)

Email terri This tool will ask you simple, jargon-free questions about your dataset and produce a
Address: standardized metadata record. Using the Online Metadata Editor you can
Password: 9 1o ones

m @ view g cords you / led in the past;
¥ saveme ]
B save completed m ¢ ] ktop;

Once your information is entered, the tool will output your record into a standard called the

Login Procedures for New and Existing OME Accounts
Federal Geographic Data Committee (FGDC) Content Standard for Digital Geospatial Metadat

Department of the Interior (DOI) employees or contractors may The standard is widely used in Federal agencies for both geospatial and non-geospatial data.
sign in using their DOl email address and active directory The metadaia record created will export in xml format, which is easily viewed in any web
password. Requesting access is not needed. browser The XML metadata record can then be submitted to metadata catalogs such as the

We hope to be able to offer non-Interior login accounts in the USGS Science Data Catalog and data.gov

future. This tool was developed through a partnership between the USGS Core Science Analytics and
Synthesis (CSAS) Program and Oak Ridge National Laboratory.

Logout

NGEE Tropics Archive Data Upload Tool

a Data Provider

cemo_user Y

Select Submission Type

Craate a new record and upload data and metadata files
Edit your draft records and associated files

Browse all approved NGEE Tropics records

| Metadata Contact expang

Metadata Author  expand

-Citation Information  coiapse

Data Set Title *

Investigators

Abbreviated Name Last Name Initials Full Name Email

+

Preview Data Set Citation

C, Oak Ridge, Tennesses, USA

Summary/Abstract conapse

Data set version

Project * Subproject

- Select — . _. Select Project

| Spatial Characteristics  expana
| Spatial Reference Method  expand
| Temporal Characteristics  expand

| Keywords  expana

|--Data Access Information  expand

l— Guide Doc i expand
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You've Reached the

Summit
v'Determined what data to archive ﬁ
v'Described the content of the data TS

v'Performed validation and quality control
v'Saved in correct file formats

v'Obtained a Digital Object Identifier (DOI)
v'Submitted to an archive

v'Shared with the public
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Data Management
Best Practices — Part |

Model Outputs

Yaxing Weil
Data Scientist

wely@ornl.gov

%OAK RIDGE
Nat

ional Laboratory



mailto:weiy@ornl.gov

Why Model Outputs Management Matters?

» Consistency and Interoperability
— To facilitate analysis, integration, and re-use

Global mean temperature near—term projections relative to 1986-2005

T T T T I T

T) 2.5 Observations (4 datasets)
S Historical (42 models)

> 2 ——RCP 2.6 (32 models)

© ———— RCP 4.5 (42 models)

E 1.5 ——RCP 6.0 (25 models)

c ——— RCP 8.5 (39 models)
e

O

5

w 0.5

3

e 0

) 1
=-05 Historical «<— RCPs | -

1990 2000 2010 2020 2030 2040 2050

Figure TS.14 in Intergovernmental Panel on Climate Change (IPCC)
Assessment Report (AR5) WG1 Report
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What Makes Model Outputs Management
Hard?

e Spatial
— Site - Local - Regional = Global
— Coarse resolution = Fine resolution

 Temporal
— Paleo = Recent past - Future projections
— Decadal - Annual - Monthly - Daily - Hourly

e Voluminous
— 36 TB (CMIP3) x 50 > 1.8 PB (CMIP5) x 50 = 90 PB (CMIP6)*

» VVarious Formats
— ASCII, Binary, netCDF, ...

CMIP: Coupled Model Intercomparison Project
* Source: Michael Lautenschlager, CMIP5 Data Management, 2013
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Best Practices for Managing Model Outputs

e Organize model outputs properly
 Name your data files and variables properly
« Accurately define spatial information

Accurately define temporal information

Provide accurate and rich metadata

Leverage community conventions

Effectively share data within team and beyond

CLIMATE CHANGE SCIENCE INSTITUTE
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Best Practices for Managing Model Outputs

« Organize model outputs properly
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Organize Model Outputs Properly

« Balance the way you divide model outputs into files
— Avoid too many small files
— Avoid lumping everything together into huge files
— Consider needs of target communities

* If your gridded model outputs are too big and need to split
them into multiple files

— First, consider separating independent variables
— Then, consider splitting based on time, e.g. per year or decade
— Splitting data spatially will always be your last choice

e Organize data files in hierarchical directory structure

e e.g. project / model / simulation / variable / ...
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Model Outputs Split by Space

 Daymet V3

— Provide gridded estimates
of daily weather parameters
for North America (including
Puerto Rico) and Hawaii, on
a 1-km grid, from 1980 to
2015.

— Website:
https://daymet.ornl.qov

BT 1730 Te0 T
1 1 1

Daymet V3
Daily Total
Precipitation

2012

Central Maridian: 100 degreas W

wrn

B
—

Hawaii 7 .
Daymet 7]
Te Mosuic

Y% v

N ‘t

~

Pherto Rico
Daymet
Tile Mosaic

aymet data is arehived and distributed
by the ORNL DAAC in their Regional and
Global Data holdings. Funding for Dayinet
processing 15 provided by NASA and the
Office of Biological and Environmental
Research within the US. Department of
Encrey's Ofice of Sclence

hitp:/fidaymet.ornl.gov/


https://daymet.ornl.gov/
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Original outputs of Daymet V3 were split onto 1060 2-deg x 2-deq tiles. There were
267120 individual files with this file organization scheme.
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A Better Way for Daymet Outputs Organization

2012:
daymet v3 dayl 2012 hawaii.ncd
daymet v3 dayl 2012 na.nc4

daymet v3 dayl 2012 _puertorico.

daymet v3 prcp 2012 hawaii.ncéd
daymet_vB_chp_2012_na ncd

daymet v3 prcp 2012 puertorico.

daymet v3 srad 2012 hawaii.ncd

2013:
daymet v3 dayl 2013 hawaii.ncd
daymet v3 dayl 2013 na.nc4

daymet v3_dayl 2013 _puertorico.

daymet v3 prcp 2013 hawaii.ncd
daymet v3 precp 2013 na.ncd

daymet v3 prcp 2013 _puertorico.

daymet v3 srad 2013 hawaii.nc4

2014:
daymet v3 _dayl 2014 hawaii.ncd
daymet v3 dayl 2014 na.ncd

daymet v3 dayl 2014 _puertorico.

daymet v3 prcp 2014 hawaii.ncd
daymet v3 prcp 2014 na.ncd

daymet v3 prcp 2014 puertorico.

daymet_v3_srad 2014 hawaii.ncd

2015:
daymet v3 dayl 2015 hawaii.ncd
daymet v3 dayl 2015 na.nc4d

daymet v3 dayl 2015 _puertorico.

daymet v3 prcp 2015 hawaii.ncd

daymet v3 srad 2012 na.ncd

daymet v3 srad 2012 _puertorico.nc4
daymet v3 swe_ 2012 hawaii.ncd4
daymet v3 swe 2012 na.ncd
aaymet_vB_%we_ZOlZ_puertorico.nc4
daymet v3 tmax 2012 hawaii.ncd
daymet v3 tmax_ 2012 na.ncd

daymet v3 srad 2013 na.ncd

daymet v3 srad 2013 puertorico.ncéd
daymet v3 swe_ 2013 hawaii.ncd
daymet v3 swe_ 2013 na.ncéd

daymet v3 swe 2013 _puertorico.ncd
daymet v3 tmax 2013 hawaii.ncd
daymet v3 tmax_ 2013 na.nc4

daymet v3_ srad 2014 na.ncd

daymet v3 srad 2014 _puertorico.ncéd
daymet v3 swe_ 2014 hawaii.ncd
daymet v3 swe 2014 na.ncd

daymet v3 swe 2014 puertorico.ncd
daymet v3 tmax 2014 hawaii.ncd
daymet_v3_tmax_ 2014 na.ncd

daymet v3 srad 2015 na.ncd

daymet v3 srad 2015 _puertorico.ncéd
daymet v3 swe 2015 hawaii.ncd
aaymet_vB_%we_2015_na ncd

daymet v3 tmax 2012 puertorico.ncd
daymet v3 tmin 2012 hawaii.nc4
daymet v3 tmin_ 2012 na.ncd

daymet w3 tmin 2012 _puertorico.ncd
aaymet_vB_vp_ZOlZ_hawall ncd
daymet v3 vp 2012 na.ncd

daymet v3 vp 2012 puertorico.ncd

daymet v3 tmax 2013 puertorico.ncd
daymet v3 tmin 2013 hawaii.nc4
daymet w3 _tmin_ 2013 na.ncd

daymet v3 tmin 2013 _puertorico.ncd
daymet V3 _Vp_ 2013 hawaii.ncd
daymet v3 vp 2013 na.ncd

daymet v3 vp_ 2013 _puertorico.ncd

daymet w3 tmax_ 2014 puertorico.ncd
daymet v3 tmin 2014 hawaii.ncd
daymet v3 tmin_ 2014 na.ncd

daymet v3 tmin 2014 puertorlco ncd
daymet v3 vp 2014 hawaii.nc4
daymet v3 vp 2014 na.ncd
daymet_v3_vp_2014 puertorico.ncd

daymet v3 tmax 2015 puertorico.ncd
daymet v3 tmin 2015 hawaii.ncd
daymet v3 tmin 2015 na.ncéd
aaymet_vB_tmln_2015_puertorico.ncd

Daymet V3 outputs were reorganized by merging all tiles in each of the 3 regions
together (Continental NA, Hawaii, and Puerto Rico), then split by year. This scheme
yielded 756 individual files, with each of them under 5GB in size.
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Best Practices for Managing Model Outputs

Name your data files and variables properly
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Name Data Files and Variables Properly

« Use descriptive file names
— Model name
— Simulation code
— Version number
— Variable name
— Space info (e.g. place name and/or resolution)
— Time info (e.g. range and/or resolution)

Example good filenames:
BIOME-BGC BG1 Monthly GPP _V2_.nc4

rlds _Amon CESM1-CAM5 historical rlilpl 185001-200512.nc

daymet v3 srad 2012 na.nc4
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Name Data Files and Variables Properly

* Use unambiguous and “interoperable” variable names

— Build a table that defines the “short name”->“full name” pairs for
variables in your project

tmax > land surface air__daily_time max of temperature
srad - atmosphere_radiation~incoming~shortwave transmitted energy flux

— Consider “standard names” or common vocabularies used in the
community

« CMIP6 Variable Definitions (https://earthsystemcoq.orq/proiects/wip/CMIP6DataRequest)
* Climate & Forecast (CF) Standard Names (http://cfconventions.org/standard-names.html)

« Community Surface Dynamics Modeling System (CSDMS) Standard
Names (https:/csdms.colorado.edu/wiki/CSDMS_Standard_Names)

— Use standard data units
 International System of Units (SI)
e UDUNITS-2
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Best Practices for Managing Model Outputs

« Accurately define spatial information
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Accurately Define Spatial Information

« Specify the grid space your model is running in
— Type of grid space
« Geographic lat/lon grid
* Projected grid
— Centers and borders of grid cells
— Spatial Reference System (SRS)
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Define the Grid Space For Model Outputs (1)

* NACP regional TBM output
— Extent
* West: -170.0
e South: 10.0
e East:-50.0
e North: 84.0
— Resolution
e X-resolution: 1-degree

e Y-resolution: 1-degree
— SRS

* Spherical Geographic Lat/Lon (R=6370997m)
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Define the Grid Space For Model Outputs (2)

e SRS for Daymet data
— Projection: Lambert Conformal Conic

projection units: meters
datum (spheroid): WGS 84
1st standard parallel: 25 deg N
2nd standard parallel: 60 deg N

Central meridian: -100 deg (W) § i
Latitude of origin: 42.5 deg N s
false easting: O | ml
false northing: O . ”E

-
-,

Map Projection: Lambert Canformai Conic
Central Merian: 100 degrees W
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Best Practices for Managing Model Outputs

» Accurately define temporal information
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Accurately Define Temporal Information

e Calendar your model is using

* Overall start and end temporal representation of a data
variable

« Time point/period that each data value represents
« Temporal frequency of a data variable
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Calendar

e Determine how many days in each month/year

julian: one leap year iIn every 4 years

gregorian: leap year 1T either (i) 1t i1s divisible by
4 but not by 100 or (i1) 1t i1s divisible by 400
proleptic _gregorian: gregorian calendar extended to
dates before 1582-10-15

365 day: no leap year, Feb. always has 28 days

360 day: 30 days for each month

366 day: all leap years

gregorian is the internationally used civil calendar

CLIMATE CHANGE SCIENCE INSTITUTE
— OAK RIDGE NATIONAL LABORATORY




Time Point and Period

« |ISO 8601: Data elements and interchange formats —
Information interchange — Representation of dates and times

e Time point: YYYY-MM-DDThh:mm:ss.sTZD
2010-03-22T18:00:00.00-06:00
e Duration: P[n]Y[n]M[n]DT[n]H[n]M[n]S
PT1H20M30S
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Best Practices for Managing Model Outputs

 Provide accurate and rich metadata
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Provide Accurate and Rich Metadata (1)

« Make your model outputs to be easily found, understood,
and re-used

« Key elements

What does the data set describe?
Why and how was the data set created?
Who produced the data set and Who prepared the metadata?

How reliable are the data?; what is the uncertainty, measurement accuracy?; what
problems remain in the data set?

What assumptions were used to create the data set?

What is the use and distribution policy of the data set? How can someone get a copy
of the data set?

Provide any references to use of data in publication(s)
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Provide Accurate and Rich Metadata (2)

 Link your model outputs to the context they were created
— Model codes
— Input data (data files, parameters, initializations)
— Configurations
— Post-processing/distillation and analysis
— Publication/presentation results

« Consider archiving the whole model package

* [NGEE-Arctic Example] Addressing numerical challenges in introducing a
reactive transport code into a land surface model: A biogeochemical modeling
proof-of-concept with CLM-PFLOTRAN 1.0: Modeling Archive
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http://dx.doi.org/10.5440/1239799

http://dx.doi.org/10.5440/1239799

pitLog

ciaxl.og

Arctic scosystoms
In roEpones to climats changs...

PFLOTRAN parameters

hanferd-clm.dat
Addressing numerical challenges in introducing a reactive transport code into a land surface model: A Mmass_transeler_decomphs
biogeochemical modeling proof-of-concept with CLM-PFLOTRAN 1.0: Modeling Archive . .
Modsling Archive Cliation sgrid:-1x1x10-clm2pf._surf meshmap

G. Tang, F. Yuan, G. Bisht, G. E. Hammond, P. C. Lichtner, J. Kumar, R. T. Mills, X. Xu, B. Andre, F. \ll Hoﬁ’mm 5. L Pﬂm:r and P. E. Thomton. Addressing sgrig- 1xl510-pi2chm.meshmag

numerical challenges in introducing a reactive transport code into a land surface model: A bi h -pt with CLM-PFLOTRAN 1.0:
Modeling Archive. 2016. Next Generation Ecosystem Experiments Arctic Data Collection, Carbon Dioxide T.nl'oﬂnadcm A.na]ys.ls Center, Oak Ridge National Laboratory, US-Brw 11850CLM45CN ad spi i
Oak Ridge, Tennessee, USA. Accessed at hitpal/dx.doi.org/10.5440/1 239799
Abstract Initializations:
This Madeling Archive is in suppon of an NGEE Arctic discussion paper under review and available at dod:10.5194/pmd-9-927-2016. Scripts
The purpose is to d the sil ions 1o allow veri i ducibility, and foll p studies. This dataset contains shell seripts to create the CLM-PFLOTRAN brw
cases, specific input files for PELOTRAN and CLM, cutputs, and python scripts to make the figures using the outpats in the publication. Through these results, we -
demonstrate dlalCLM PFLOTRAN can approximately n.‘pmduce CLM results in selected cases for the Arctic, temperate and troplc sites. In addition, the new framework pit
ions of soil bi in the land surface model.
cax

Related NGEE Arctic Publication Citation

Cutput:
This Modeling Archive is provided in support of the following paper. Please cite this paper in addition to the modeling archive for full attribution of the modeli:
endeavour. brw.lgz
Tung, G., Yuan, F., Bisht, G., Hammond, G. E., Lichtner, P. C., Kumar, I., Mills, R. T., Xu, X., Andre, B Hnl'!'mnn F. M., Fainter, §. L., and Thomton, P. E.: Addressing piLigz
numwn.ll chl].l=l|g=a in :nlmdur.'m; a reactive lnmapnn code |||lu  land sur[:uc model: u bi p fof. pl with CLM-FFLOTRAN 1.0, Geosci
Model Dev., 9, 927-946, doi: 10.5]94/pmd-9-927-2016, 2016. LAxigz

Configurations:
Modeling Archive Contents

PETSC (changeser: B21a7925fedeBaa3b3ba82 fcIccb2d@87e2fB8a) on oic

Leverage code repositories (e.g T

Model:

g g PETSC_DIR=/projects/cesm/devtools/petsc \
. — github.com and bitbucket.org) to PETSCARCH<ar che L inux2-gced.B. 1-npich3. 0. 4-0pt \
- ——down load-cmake=yes \
; actively manage model source ~—download-parmet is=yes \
—download-metis=yes \
changeser: 86 fb10aBd%ea Codes =—=with=cZhtml=no \
’ - ——with-debugging=0 \
Pt L COPTFLAGS=-01 \
Im-pil = hips: orp/clm_pllotran/sim-pliotran-nges-sci (changeset 3837c12) FOPTFLAGS=-01 \
i i ==down load=hdf5=yes Y
pilotran-clm: hiigs:/iwww bilbucketom/clm_plotmn/ plotmn-clo-ngee-sci (changeset sia7dia) —-with-mpi-dir=/projects/cesm/devtools/mpich-3.0.4-gccd. 8.1
Input Data:
hEps:/www bibucker.org/elm_plotran/elm-photran-data-trunk-1esting (changeset 1fe3nss) =
Parameters: Past Processing:
CLM parameters: Figure 4: brw500v].py (tar xef brw.igz)
brw Log Figure 5: pit300yl.py (tar xzf pit.tgz)
pitLoc Figure 6: cax300vlpy (tar xzf cax.tgz)
L Results:

PFLOTRAN parameters

http://www.geosci-model-dev. net/9/927/2016/
—
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Best Practices for Managing Model Outputs

« Leverage community conventions
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Leverage Community Conventions

* One step forward for consistency and interoperability

* Choose proper data formats to maximize model outputs re-
use
— netCDF

* Follow conventions to create self-descriptive model output
files
— Climate & Forecast (CF) convention (http://cfconventions.orq)

CLIMATE CHANGE SCIENCE INSTITUTE
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http://cfconventions.org/

Best Practices for Managing Model Outputs

 Effectively share data within team and beyond
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Effectively Share Data Within Team and With
Broader User Communities

e Set up team and public data repositories
— Dedicated data storage and management servers

— For non-sensitive data, commercial products like Dropbox provide
out-of-box features, e.g. access control, version tracking, and backup,

for setting up data repositories
e Set up services to support on-demand data access

— Variable-, spatial-, temporal-subset
 OPeNDAP: Open-source Project for a Network Data Access Protocol

» NCSS: NetCDF Subset Service

CLIMATE CHANGE SCIENCE INSTITUTE
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Leverage Advanced Data Transfer Services

* Multistreaming transfer utilities
— BBCP
— GridFTP and Globus Transfer

o
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Summary

* Follow best practices to create self-descriptive and
Interoperable data, your model outputs will be readily
available for visualization, analysis, and re-use in future
researches

* Leverage proper tools and services to share data within
team and/or with public so research can be conducted
collaboratively and effectively within your team and usage of
your model outputs can be maximized.

CLIMATE CHANGE SCIENCE INSTITUTE
— OAK RIDGE NATIONAL LABORATORY




THANK YOU!

« Thanks for participating in this webinar

« Slides and a recording of this webinar will be available
— Link will be sent to you by e-mail.

* Please fill out the survey at the bottom of your screen

« Send any additional feedback to sanseverinoj@ornl.gov

 Future webinars will be announced by e-maill
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