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« Climate science data, perception vs. reality
« Why is data integration important?
 Aligning tools with achieving climatic science success

(communication, policy, analysis)
* Focus point: REACCHPNA

(\

REACCHPNA REACCH PNA

Goals Tools
. - Climatic dat Extensible Dat
Materials for presentation can be found here: soageand  Calogng
: . = Ipython
httD //b|t |V/140(]0nb i(r:lltlg]garlgfi\f;lence Sﬁ;@giztial

research

Climate Science
value to the public
and regional
stakeholders

Pacific Northwest Climate Science
Conference Fall 2013


http://bit.ly/14oqonb

The Regional Approaches to Climate Change
project is a coordinated regional agricultural
project, funded by the National Institute for
Food and Agriculture to improve the long-term
profitability of the cereal production systems in
the Pacific Northwest under ongoing and
projected climate change, while contributing to
climate change mitigation by reducing
emissions of greenhouse gases.

REACCH includes efforts in research, extension, and education that integrates
diverse elements including climate modeling, cropping systems modeling,
economics, agronomy, crop protection, and others in a trans disciplinary
manner.

WWW.reacchpna.orq
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http://nifa.usda.gov/
http://nifa.usda.gov/
https://www.reacchpna.org/mission/research/
https://www.reacchpna.org/mission/extension/
https://www.reacchpna.org/mission/research/education/
https://www.reacchpna.org/mission/research/modeling/
https://www.reacchpna.org/mission/research/life-cycle-analysis/
https://www.reacchpna.org/mission/research/economic-and-social-factors/
http://www.reacchpna.org/
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« Backup, recovery, common server location
* Integration capabilities increase tremendously
« Facilitates structure, organizationof data

* Requires time and energy, commitment
* Pre-configured standards
« Common location of data lessens data control

« Perceived concerns regarding security,
confidentiality

agencies moving towards the
nd publications RE:

September 2013 Pacific Northwest Climate Science
Conference Fall 2013
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Value all research products

A new funding policy by the US National Science Foundation represents
asea-change in how researchers are evaluated, says Heather Piwowar.
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hat a difference a word makes.
For all new grant applications
from 14 January, the US National
Science Foundation (NSF) asks a principal
investigator to list his or her research “prod-
ucts” rather than “publications” in the bio-
graphical sketch section. This means that,
according to the NSF, a scientist’s worth is
not dependent solely on publications. Data
sets, software and other non-traditional
research products will count too.

The new NSF policy states: “Acceptable
products must be citable and accessible
including but not limited to publications,
data sets, software, patents, and copyrights.”
By contrast, previous policies allowed only
“patents, copyrights and software systems”
in addition to research publications in the
biography section of a proposal, and consid-
ered their inclusion to be a substitute for the
main task of listing research papers.

REACCH Cyberinfrastrure and Data
Management Overview, 2013




REACCH Data Model

Data and
metadata

United States
Environmental Protection
Agency

Systems
and Apps
& \DATA.cOv

EMPOWERING PEOPLE

Databases

Web portal

globalchange.gov

U.S. Global Change Research Program

Processes
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THREDDS

Data and
metadata PosigresQL

10¢

i
Processes ‘ Geoporial
Climate Science Researchers v Server
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THREDDS — Thematic Realtime Environmental Data Distribution

Services — developed by UCAR. Aggregation and interrogation of
netcdf datasets

IPython — Interactive Python. Python in a web browser! Can be
used to compile and document research processes

ArcGIS Server — web server technology used for geospatial
mapping processes

September 2013 Pacific Northwest Climate Science
Conference Fall 2013



« These and comparable technologies are vital tools
for merging and interrogating data in unique ways —
which in turn, assist in developing more clearly
understood, scientifically-based positions on
climate science.

September 2013 Pacific Northwest Climate Science
Conference Fall 2013



{YREACCH

REACCH PNA - Data examination via
— THREDDS
Examples — ArcGIS Server/Javascript
— IPython

thredds.reacchpna.org You may request IS

using our request form
on the front page of
www.reacchpna.org

data.reacchpna.org

viewer.reacchpna.org

September 2013 Pacific Northwest Climate Science
Conference Fall 2013


http://www.reacchpna.org/
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adll REACCH

Regional Approaches
to Climate Change —
PACEIC RHORTHWEST ASHCULTURE

{’:{S. @ Q “ ELik= |4 as

data.reacchpna.org

* Search for data

* Based on ESRI’s geoportal
server software

— * Linux/tomcat/java

Concept | REACCH Data Viewsr | THREDDS

e How do I? | Video Instruction |

FEACCH Data Library

hiome | aavances Daca search | 5rowse
Welcome to the REACCH Data Library

The EEACCH Data Library provides easy and convenient wavys to share and search for REACCH data. From this location, yvou can
upload, search, view, and download REACCH-related datasets.

-
26 results h_iu;;d Je=s3)
smowing :-10 [ <] |3 I
W REACCHPMNA CMIPs Climare Model Catalog
REACCHPNMA CMIFS Chimare Model Catalog

Crownload Presiew Details Metadata

B REACCHPNA Models - Major Resource Land Areas

The rnirted States, Caribbean and Pacific Basin Major Land BEesonrce Areas (MLEA) Gesgraphic Database serves as the geospatial expression of
the map products presented and described in Agricnltnral Handbook 296 (2o06). Land resource categories historically ..

Drownload Preview Globe (kml) ArecIs (amf) ArecIs (hr) Add TolMdap Details Metadata

E REACCHPNA Base - Study Avrea

BREACCHPMA Base - Stady Area

Drownload Preview Globe (dml) ArecIs (amf) ArecGIs (hr) Add Toldap Details Metadata

E REACCHPNA Models - Douglas Rosefill Agroecozones
REACCHPMA Models - Dounglas Rosafill Aproscozones

Download Preview Globe (lkaml) ArcGIls (nmf) ArcGIs (hr) Add TolMap Details Metadata

This REACCE Data Library was built nsing the Geoportal Server. Please read the BEACCH Terms of Service and General Data UTse Apreement or Contact TTs_
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thredds.reacchpna.org
Aggregates netcdf data
* Allows for extraction of
data by variable, time,

geography
REACCH THEEDDS Server
Lindated: Ot 25, 3072
The REACCH THREDDS Data Server (TDS) is a web server that prowvides metadata and data access for scientific datasets, using OPeNDAP,
g‘;-:f‘:“ OGEC WHS and WES, HTTP, and other remote data access protocols. The TDS technology is developed and supported by Unidata, a division of
A CR the Unmvrersity Corporation for Atmospheric Research (UCAR), and is sponsored by the Mational Science Foundation.
i_!:::—b}ic} The REACCH Data Library harvests information from the REACCH THREDDS Server - =0 you may examine climatic modeling datasets wia the

THREDDS Catalog directhy - or wou may search using the REACCH Data Library.

m Test Enhanced Catalolng) -

L:..:I BEACCH Climatic Models MET Catal -

émcc& Climatic Modeling CMIES C;t:.la;f_)

BEACDCH CROEIYIE Cataloayy —

BREACCH Sreenhouse Sas Monitoring Cataloog) -
REACCH Ea Cataloof -

TEST EMRC Catalog) -

ocooop

BREACOCH MMET Test Cataloog,

at
HREDDS Data Server [Version 4.2.9 - 201111 08.1 758
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thredds.reacchpna.org
+ Aggregates netcdf data
* Allows for extraction of
data by variable, time,

geography
REACCH THREDDS Server
Lipdated” Ot 35, 3072
The REACCH THREDDS Data Server (TDS) is a web server that prowvides metadata and data access for scientific datasets, using OPeNDAP,
REACCH OGEC WHS and WES, HTTP, and other remote data access protocols. The TDS technology is developed and supported by Unidata, a division of

Data
ACCEEs the Universiy Corporation for Atmospheric Research (UCAR), and is sponsored by the Mational Science Foundation.

i_!:::—b:ic} The REACCH Data Library harvests information from the REACCH THREDDS Server - 50 you may examine climatic modeling datasets wia the

THREDDS= Catalog directhy - or wyou may search using the REACCH Data Library.

Catalog hittp:/ finside-devli.nkn.uidaho.edu:8080 /thredds

freacch_climate CMIPS_ catalog.html

Dataset Sire Last Modified
m REATCCH THIFS Aggregation by Hear Surface Specific Humidisy — Historical -
< HMECE huss BHNO—ESM HISTORICAL 1SS50—2005 ated -

HECE hus=s CHRM—OCMS HISTORICAT 1S5S50—Z2005 Aggregated

MECE huss CSTRO—MEI—E—D HISTORICAT 1S550—2005 Eh - -
HECE huss booc—csmil—1 HISTORICAL 1S5S50—-2005 a2t

HAECE hus=s CanEJMI HISTORICAT 1S550—2005 Aggregated

HECE hus=s GEOIL-FEIMIE HISTORICAT. 1S550—2005 -t~ -
HECE huss SEDL_ESMIM HIITORICAL 1S50—-2005 —hr - -

HAECE hus=s HadEFMIT—CC HISTORICAT. 1S550—-2005 Agogregated

METCE huss HadGCEMI-—FES HIITORICAT 1S550—2005 Fh2 - -
HECE huss inmomd HISTORICAL 15502005 =t

HAECE hus=s MIROCS HISTORICAT, 1S550-2005 Aggregated

HAECE hus=s MIROC—FESE HISTORICAT. 1S50—Z2005 Aggregsted

HAECE huss MIRGCESMCHEM HIJTORICAL 15502005 =t -

HAECE hus=s MATCOECEE HISTORICAT. 1S50—2005 Aggregsted

L.=..:I REACCH CMIPS Aggregation by Hear Surface Specific Humidisy — rop4S

HECE hus=s BENU—ESM repd4S5 ZS00E—-Z100 Bgogregated

HMECE huss CHEREMOCMS T 245 Z200&—23100 =t

o B me e e e e e am e e e o



m‘ REACCHPNA THREDDS INSTALLATION
"‘ THREDDS Data Server
reacchpnoa.org

Catalog http://inside-dev1.nkn.uidaho.edu:8080/thredds
freacch_climate_CMIP5_catalog.html

Dataset: UIDAHO REACCHPNA THREDDS DEVELOPMENT SERVER/REACCH CMIPS5

Aggregation by Near Surface Specific Humidity - Historical/MACA huss BENU-ESM
HISTORICAL 1950-2005 Aggregated

Data format: MetCDF

Data type: GRID

Harvest true

Maming Authwority: reacchpna.org

10 agg_maca_huss_BMNU-ESN_historical _1550_2005_WwWUSA

LI L B

Documentation:

= rights: Freseh awvailable
= abstract: REACCH CMIPS Abstract
= NMNulthvariate Adaptive Constructed Analogs (MACA) Statistical Down=scaling Method

Access:

1.
2.
3.
&,
5.

OPENDAP: fthredds/dod=Clagg_maca_huss_ BHNU-ESM_historical _1950_2005_WUSA nc

HTTPServer: freacchspaced/objl/netcd P CMIPS/agg_maca__huss_BMNU-ESNM_historical 19502005 _WUSA nc
HCML: fthredds/ncmlfagg_maca_huss BMU-ESM_historical_1950_Z005_WWUSAa nc

150 fthreddsfisofagg_maca_huss_BMNU-ESM_historical 19502005 WUSA . nc

uoDeC: fthredd i i SA . nc

etcdfSubset: fthredds/ncss/griddagg_maca_huss_ BMNU-ESM_historical _1850_Z005_WVWLUISZA T ——

Creators:

& Dr. John Abatzoglow, University of ldaho
o email: reacchi@uidaho.edu
o hipsdvww rescchonas. orgs”

Publishers: thredds.reacchpna.org
* REACCHPMNA © Aggregates nel'cdf dd"'ﬂ
o email: reacchi@uidaho.edu .
© hip/fwww.rescchpna.org  Allows for extraction of

TimeCoverage: data by variable, time,
e Start 201 3-08-14 18:52:5592

e End- 2013-08-28 18:52:582 geography
« Duration: 14 days

Metadata:

# Full REACCH metadata XML documentation



F-‘ Thredds Data Server

FIRCES

reacchpna.org

NetCDF Subset Service for Grids

Dataset: thredds/ncss/gridiagg_maca_huss_BNU-

ESM_historical_1950_ 2005 WUSA.nc

Base Time: 1949-12-20T00:00:00F

Eridded Datasel Descripticn
A= Point Data=zet

Select Variable(s):

|:| specific_humidity

Choose Spatial Subset:

@ A

) Bounding Box (decimal degrees):
Morth

45335960
West -124.7721 -103. 0225 East

31.0213

South

Choose Time Subset:

@ A
) Time Range:

Starting: 19545-12-20T00:00:00F
Ending: 20065-12-05T00:00:00Z

Horizontal Stride:

Add Lat'Lon to file
|:| Add LatfLon variables

thredds.reacchpna.org
Aggregates netcdf data
Allows for extraction of
data by variable, time,

geography

[ Submit ][ Reset ]

HNetCDF Subset Service Documentation
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REACCH IPython Notebook Server

Upaatsa 2073-05-07

To access the REACCH
MNotebook Server, plesse use
2 y S the general password listed
The REACCH IPython Notebook Server is a way to collaborate using Interactive Python notebooks.

below:
IPython is an interactive shell for the Python programming language that offers enhanced introspection,

additional shell syntax, tab completion and rich history. _

For more information on how to use the REACCH IPython Notebook Server - watch our REACCH Data
Management Web Module 2 - Accessing the REACCH Analysis Library

mres @ IP [¥): Notebook

Password: | | Login
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REACCH IPython Notebook Server

Upoateq” 2013-05-07

To access the REACCH
Notebook Server, please use
the genersal password listed

The REACCH IPython Notebook Server is a way to collaborate using Interactive Python notebooks. ek

IPython is an interactive shell for the Python programming language that offers enhanced introspection,

s 3 2 password: rescch
additional shell syntax, tab completion and rich history.

For more information on how to use the REACCH IPython Notebook Server - watch our REACCH Data
Management Web Module 3 - Accessing the REACCH Analysis Library

maee Sl 1P [¥: Notebook Logout

“ Noteboocks L Clusters

To import a notebook, drag the file onto the listing below or click here. [ New Notebook
C:\Users\iPython\REACCHipythondata\notebooks

1 - REACCH - IPython Instructions Delsts
10 - REACCH - IPython Tutorial for Scientists Delete
11 - REACCH - IPyvthon and R Tutorial Delste
A2 - REACCH - Data Management Access Methods Delste
3 - REACCH - Data Management Access Methods - Testing Delete
4 - REACCH - Data Management Training Modules Delete
v5 - REACCH - Solving Problems with Python (Calculations) Delete
6 - REACCH - Solving Problems with Python (Data Access) Delete
7 - REACCH - Scolving Problems with Python (Lecture Notes) Dalate




e @l P [v: Notebook 2 - REACCH - Data Management Access Methods  Last saved: Aug 20 9:25 Au Logout

File  Edit View Inset Cell Kemel Help

-+l

B x| &/ t ¢ £ »  n |Heading1[v]

REACCH REST api data search for "anthromes"

In [7]: from IPython.core.display import HTML
HTML ('<iframe src=http://reacchappl.nkn.uidaho.edu:8080/qeoportald/rest/find/document?searchText=anthromessstart=1smax=10&f=htmlsdojo.preventCache=1371676252313 width=1

s

ZREACCHPNA Modesls - Anthromes 2008

REACCHPNA Models - Anthromes 2008

Download Preview Globe (Joml) ArcGIS (nmf) ArcGIS (lvr) Add To Map Details Metadata
PREACCHPNA Models - Anthromes 2011

REACCHPNA Models - Anthromes 2011

Download Preview Globe (Janl) ArcGIS (.nmf) ArcGIS (Ivr) Add To Map Detals Metadata
ZREACCHPNA Modesls - Anthromes 2010

REACCHPNA Models - Anthromes 2010

Download Preview Globe (Joml) ArcGIS (nmf) ArcGIS (lvr) Add To Map Details Metadata
PREACCHPNA Models - Anthromes 2009

REACCHPNA Models - Anthromes 2009

Download Preview Globe (Janl) ArcGIS (.nmf) ArcGIS (Ivr) Add To Map Detals Metadata
S REACCHPNA Models - Anthromes

REACCH Models - Anthromes

Download Preview Globe (Jml) ArcGIS (nmf) ArcGIS (lvr) Add To Map Details Metadata
PREACCHPNA Models - Anthromes 2007

REACCHPNA Models - Anthromes 2007

Download Preview Globe (Janl) ArcGIS (.nmf) ArcGIS (Ivr) Add To Map Detals Metadata
SREACCHPNA Models - Cropland Data Layer 2010

REACCHPNA Models - Cropland Data Layer 2010

Download Preview Globe (Jml) ArcGIS (nmf) ArcGIS (lvr) Add To Map Details Metadata
REACCHPNA Models - Cropland Data Layer 2010

REACCHPNA Models - Cropland Data Layer 2010

Download Preview Globe (Janl) ArcGIS (.nmf) ArcGIS (Ivr) Add To Map Detals Metadata
FREACCHDNA Madsle  Cranland Nata T aver 2000

m
m

I 3



"o @lIP [3]: Notebook 8 - REACCH - Solving Problems with Python (Visualization)

Last zaved: Aug 29 9:29 AN

Logout

File — Edt  View Inset  Cel  Kernel  Help

8 [Elnle) [l () ) Feive

Create and annotate the graph of the sine wave that we created before.

In [€]: from datetime import datetime, timedelta

vector = linspace(0.,2_*pi)
today = datetime(2013,7,18)
t = array([])
for dt in range(50):
t = append(t, today+ttimedelta(dt))

figure (figsize=[8,8])

plot(t,sin(vector),t,cos(vector))

xlabel ('Date’)

ylabel('Sine and Cosine of Data')

title('Example showing the Sine and Cosine of some simple data')
legend(('sine', 'cosine'), 'best")

Cut[€]: <matplotlib.legend.legend at 0x5703250>

10

Example showing the Sine and Cosine of some simple data

Sinve and Cosine of Data
=
=

-05

— sine
— sine

_H’l? 2013 1242013 Jul 312013 Aug 07 2013Aug 14 2013Aug 21 201 34ug 28 2013



REACCHPNA
IPython Example
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« Data integration and collaboration have far reaching
advantages in multiple areas

« Core best practice approaches for data integration
frameworks include:

» Metadata
Harvesting
Aggregation
Geospatial
Search compliant

September 2013 Pacific Northwest Climate Science
Conference Fall 2013






Extra Slides
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 Netcdf

— Dimensions, coordinate variables, temporal
components

« NCML
 Tomcat running on Linux

September 2013 Pacific Northwest Climate Science
Conference Fall 2013



* Python language overall
« JSON (javascript object notation) - .ipynb files are .json

* Review other LIVE Ipython research notebooks @
nbviewer.python.org

September 2013 Pacific Northwest Climate Science
Conference Fall 2013



Wiz

REACCH PNA
Architecture Slides
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REACCH Physical IDAHO IRON
Architecture Thru
Winter 2013 NETWORK

Idaho National
Laboratories
REPLICATION

File Storage access via
SSH

Secure Authentication
SSH

7

REACCH Data

ArcGIS Desktop Library

Data Access

.uidaho.edu

Secure Authentication

REACCH Users REACCHPNA
Secure
Content

“uidaho.edu Reacchpna.org

= ’
= == BER CERBRA ArcGIS Server insida-deva) nkn uidaho.edu
Central Desktop THREDDS
Intranet Collaboration Portal .org portal

NKN Virtual Machine
Secure Network



SSH File Server Access/
ArcGIS Database Connection
Access

REACCH Architecture Diagram
Alternative Summer 2013

REACCH

ArcGIS
Cotinge ' Members
2 P Transformation
Ipython REACCH DATA  REACCH Excel Public
Notebook Datasets
Server REPOSITORY =
PostgresQL/Linux

e Datasets and
Metadata template

ArcGIS Desktop
Analysis &Model
Development

REACCHPNA.ORG

Search
Upload
Download

REACCH DATA
LIBRARY @
Geoportal Server
122 :
Direct Upload by researcher

NetCDF

REACCH Analysis
Web Services

Secure and Public
Map Service Access
= (html/javascript)

THR
Access
(IDV,
Netools)




