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vi-su-al-i-za-tion noun \,vi-zho-wo-b-

figure
za-shon, jvi-zho-b-, ;vizh-wo-b-

envision

IR Definition of VISUALIZATION
1: formation of mental visual images
2: the act or process of interpreting
in visual terms or of putting into
visible form

visualize

Visual Thesaurus &
Merriam Webster online
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*Characterization of Visualization
=Tnformation Visualization
=Scientific Visualization

=Data Types and Characteristics &

=Characterization of Techniques

=\/isualization Evaluation

:



Presenter
Presentation Notes
Information visualization is often associated with categorical data – e.g., census data, while scientific visualization is often associated with physical phenomena, e.g., climate.
Data (numerical, ordinal, or categorical) comes from sources (simulations, sensors, surveys, and equations); it can be continuous or discrete. The characteristics we care about are related to the data’s structure, e.g., temperature at specific locations, representation, e.g., is it efficient for our purposes, 

Visualizations characterizations are based on what kind of data can be displayed and  what operations can act on the attributes, 


Please select a graph type to begin
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*How do we evaluate the quality of a
visualization?
*Does it rapidly convey information
«Is better insight achieved mofe
quickly with less training?
=Criteria: effectiveness, satisfaction,
accuracy, repeatability, robustness,
and insight. Y



Presenter
Presentation Notes
So now that we maybe understand a bit more about visualization, let’s look at what students can do with visualization…
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Sea Surface
Temperature

Eunice Perez
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Eunice


= Source: The In’rerna\f‘onal Research Institute

for Climate and Society (IRI)
h’r’rp://por’ral.iri.columbia.edu/
IRI has data ranging from surface temperatures
and precipitation levels to atmospherie circulation
The dataset used here contains global sea surface
temperatures obtained from ship, buoy and bias-

i corrected satellite data for January of 1996
- Dataset Title: NOAA NCEP EMC CMB GLOBAL
o Reyn Sml"'h



Presenter
Presentation Notes
Eunice
Dataset actually obtained by
Following link to “Data Library” under homepage
Browsing datasets (link found on the page)
Choosing the “Temperature” option under “Quantity” category
Choosing “Sea Surface Temperature” (under same category) option -> “show datasets”
Desired dataset should appear in list



Rl The International Research Institute ogin ¥

for Climate and Society

Topics g Regions ﬂ Resources m

About the IRI

We use a science-based approach to
enhance society's capability to understand,
anticipate and manage the impacts of
climate in order to improve human welfare
and the environment, especially in
developing countries.

» View our full mission statement

—
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Current Feature

Climate Information
Crucial to Help
Reduce Risk and Limit

Disaster Damage
Forecasts can play an invaluable role
in helping humanitarian agencies and
governments plan for and prevent
disasters, according to the latest
Climate and Society publication
released by the IRl and its
international partners.

= What is climate-risk management?
» Contact Us

Quick Links

» Data Library  =» IRI Projects
» Map Rooms  » People at IRI
» IRl Tools » For Journalists

» ENSO Info » Employment

F.Flondalla {IF1)
READ PAST FEATURES... Forecast Products
MORE... R
Recent g e
Features ' W
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-D'_,{if T
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il Peorral ."\h.'uo Normal
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IRI In the News Upcoming Events Of Interest » Net Assessment Forecasts
» Other Forecasts
Melting Andes Glaciers Worry Peru Jul25  Seminar more » Climate Forecasting: Oceans,
Indigenous Peoples (Indian Country Oct01 LDEQC Open House more = Droughts, Climate Change and
TOday) more » Other Tools of the Trade more » The IRl was established as a cooperative agreement
) i Climate Information Crucial to between NOAA's Climate Program Office and Columbla
New re porl't shows how aid operations Help Reduce Disaster University. It is part of The Earth Institute, Columbla
can use climate data {Carbon Based ALL EVENTS... Risk mors » University, and is located at the Lamont Campus.

Blog) more =

ALL ENTRIES...
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About the IRI

We use a science-based approach to
enhance society's capability to understand,
anticipate and manage the impacts of
climate in order to improve human welfare
and the environment, especially in
developing countries.

» View our full mission statement

= What is climate-risk management?

Quick Links

» Data Library  » IRI Projects

» Map Rooms  » People at IRI
» IRI Tools » For Journalists
» ENSO Info » Employment
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» Net Assessment Forecasts

» Other Forecasts

The IRl was established as a cooperative agreement
between NOAA's Climate Program Office and Columbla
Univergity. It is part of The Earth Institute, Columbia
University, and is located at the Lamont Campus.
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@ IRVLDEO Climate Data Library "+

The IRI/LDEOQO Climate Data Library contains over 300 datasets from a variety of earth science disciplines
and climate-related topics. It is a powerful tool that offers the following capabilities at no cost to the user:

Data Library

= access any number of datasets;

create analyses of data ranging from simple averaging to more advanced EOF analyses using the
Ingrid Data Analysis Language;

monitor present climate conditions with maps and analyses in the Maproom;

create visual representations of data, including animations;

download data in a variety of commonly-used formats, including GlS-compatible formats.

expert

Flndln?
Datasets
Browse Datasets

Browse Ma
Bwlm'::m Are you new to the world of climate data? Check out our Introduction to Climate Data page.

By Source
By Search
What's New
Help
Resources
Tutorial CPC Unified Gauge-Based Analysis of Global Daily Precipitation The Climate Prediction Center (CPC) Unified
Statistical Gauge-Based Analysis of Global Daily Precipitation is an optimal interpolation objective analysis of global
i L daily station precipitation data available at the CPC. It is divided into a retrospective version (RETRO) covering
Basumentation 1979 to 2005, derived from more than 30,000 gauges, and a real-time version (REALTIME) covering 2006 to
Questions and present, derived from approximately 17,000 gauges. The grid resolution is 0.5 deg. lat/lon. The data set also
s includes information on the gauge network density and country-to-country variations in the daily reporting

S

period.

Published: Thu, OF Jun 2001 13:46.58 GMT

NOAA NCEP EMC CFSv2 Climate Forecast System Version2 is now available as both hindcasts and realtime
updates. 9-month hindcasts initiated from every 5th day and run from all 4 cycles of that day, beginning from
Jan 1 of each year, over a 29 year period from 1982-2010. These hindcasts are available either as monthly sets
of 24-28 ensemble members (ENSEMBLE), or starts every 5 days of four ensemble members (MONTHLY).
Realtime updates are daily starts of four ensemble members (MONTHLY REAITIME).

Published: Mon, 23 May 2001 21:14:54 GMT
Latesi Versions of Global Precipitation Climatology Cenire (GPCC) Precipitation Products GPCC Monitoring
Product V(:rsmn 3, GPCC Normals Vcrsmn 2(}1(} and the GPCC Full Data Reanalysis Version 5 global gridded

Monitoring
Global Climate

Map Room
A collection of maps

and analyses used to
monitor climate
conditions. Click on
any of the maps to
modify the figures or
access the source data.

ENSO Web
Information about El
Nifio-Southern
Oscillation.




@ IRVLDEO Climate Data Library "+

The IRIY/LDEOQO Climate Data Library contains over 300 datasets from a variety of earth science disciplines
——— and climate-related topics. It is a powerful tool that offers the following capabilities at no cost to the user:
Data Library
cess any number of datasets;

eate analyses of data ranging from simple averaging to more advanced EOF analyses using the
grid Data Analysis Language;

onitor present climate conditions with maps and analyses in the Maproom;

eate visual representations of data, including animations;

ownload data in a variety of commonly-used formats, including GIS-compatible formats.

Finding
Datasets

Browse Datasets
Browse Maproom

By Category
By Source What's New

By Search : , : N . . .
fied Gauge-Based Analysis of Global Daily Precipitation The Climate Prediction Center (CPC) Unified
P— oauge-Based Analysis of Global Daily Precipitation is an optimal interpolation objective analysis of global

new to the world of climate data? Check out our Introduction to Climate Data page.

Tt daily station precipitation data available at the CPC. It is divided into a retrospective version (RETRO) covering
Bosumantation 1979 to 2005, derived from more than 30,000 gauges, and a real-time version (REALTIME) covering 2006 to
Questions and present, derived from approximately 17,000 gauges. The grid resolution is 0.5 deg. lat/lon. The data set also

@“ includes information on the gauge network density and country-to-country variations in the daily reporting
period.
elp

Published: Thu, 00 Jun 2001 13:46.58 GMT

NOAA NCEP EMC CFSv2 Climate Forecast System Version2 is now available as both hindcasts and realtime
updates. 9-month hindcasts initiated from every 5th day and run from all 4 cycles of that day, beginning from
Jan 1 of each year, over a 29 year period from 1982-2010. These hindcasts are available either as monthly sets
of 24-28 ensemble members (ENSEMBLE), or starts every 5 days of four ensemble members (MONTHLY').
Realtime updates are daily starts of four ensemble members (MONTHLY_REALTIME).

Published: Mon, 23 May 2001 21:14:534 GMT

Latest Yersions of Global Precipitation Climatology Cenire (GPCC) Precipitation Products GPCC Monitoring
Product Version 3, GPCC Normals Version 2010, and the GPCC Full Data Reanalysis Version 5 global gridded

precipitation analyses based upon station precipitation data have been added.

Monitoring

Global Climate

Map Room
A collection of maps

and analyses used to
monitor climate
conditions. Click on
any of the maps to
modify the figures or
access the source data.

ENSO Web
Information about El
Nifio-Southern
Oscillation.
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Dataset Search

Analysis [ none
... 12 choices ...
Disease [ |none
Malaria ¢17) Meningitis ()

Institution | nore

... B6 choices ...
Location [ rone

... B choices ...
Person [ nane

... TBT choices ...

Phenomena [ none

... T choices ...

ijﬂﬂ'l [ none

... B choices ...

Quantity [ none

Apparent Oxygen
Liilization (413

Area g)

Atmospheric CO2 (5)

Biomass (38)

Basist wetness index
=

Classification (74)

Climate Indices j74)

Cloud Work Function

Soil Moisture Content
{52)

Specific Humidity es)

Speed (208)

Streamfunction (7

Stress (322

Temperature (2483

Thickness (as)

Time (165)

Vapor Pressure (13)

1)

Count ¢140)

Depth (14)

Dissolved
Concentration (3s5)

Divergence 18

delta 018 i3

Elevation 44)

Error: Percent of Mean

)

Ewvapotranspiration (12)
EVI115)

FAPAR (3

Vectorial Capacity ()

Velocity (rem)

Velocity Potential )

Voltage (s)

Volume 3)

Vorticity ¢

WASP (21)

Water Evaporation
Amount (3

Water Path (299

Wet Day Frequency (5

IRI Data Library Search

Click on terms in the categories on the left side of this page to display a list of
data sets that are associated with the terms you have selected. Each of the
matching data sets includes a title, a short description, and an icon. Click on a
title or icon to see the data set you want. After you have made a search, you
can use the check boxes to remove individual terms from the search.

Search Results (534):

534 datasets meet criteria (show datasets )




Dataset Search

Err—— IRI Data Library Search
... 12 choices ...
Click on terms in the categories on the left side of this page to display a list of
m““?" (I none - data sets that are associated with the terms you have selected. Each of the
e Meningitis (s) matching data sets includes a title, a short description, and an icon. Click on a
Institution — title or icon to see the data set you want. After you have made a search, you
e ) can use the check boxes to remove individual terms from the search.
... B6 choices ..
Location [ Quantity ] none
Apparent Oxygen Soil Moisture Content
Person Clnond | Ulilization (1) (52) - how datasets )
Area (9) Specific Humidity (85)
: Speed (208
Phenomena | Atmospheric CO2 (5) =peed (208)
Biomass (38) Streamfunction (7)
Basist wetness index ~ SIress (322)

ijﬂﬂ'l [ nond

(4)
Classification (74)

Temperature (2483)
Thickness (38)

Quantity Climate Indices (74) Time (165)
Apparent o;.?.] Cloud Work Function  Vapor Pressure (13)
NUtiIizatic-n (41 - W t Vectorial Capacity (3)
Area is) Lount (140) Velocity (799)
Atmospheric C . .
Biomass @ | | 2ERID(14) Velocity Potential (7)
Basist wetnesq | DiSSolved Voltage ()
o Concentration (355)  \/olume (3)
ASSITNcaton H =g
Cimate Indics] | D1VEFENCE (18) Vorticity (o)
Cloud Work F | delta O18 (3) WASP (21)
S Elevation (44) Water Evaporation
Depth (14) EI‘(I’:E:I;. Percentof Mean — Amount3)
Dissolved - Water Path (29)
Conentratig Evapotranspiration (12) Wet Day Frequency ()
Divergence 13| | EVI (15) Wind Direction
delta 018 | | FAPAR (3) NG LATECION ()
Elevation (44) WRSI @)
Error. Percent | | F€a1Ue (73) air density (3
) Flow (35) air censity (3)
Evapotranspird | Flx (s0) atmosphere eastward

EVl 1)

stress due to gravity




Dataset Search

Analysis [ none

Disease [ |none

Malaria ¢17)

... 12 choices ...

Meningitis ()

Institution | nore

IRI Data Library Search

Click on terms in the categories on the left side of this page to display a list of
data sets that are associated with the terms you have selected. Each of the
matching data sets includes a title, a short description, and an icon. Click on a
title or icon to see the data set you want. After you have made a search, you
can use the check boxes to remove individual terms from the search.

Location [

Person [ nond

Phenomena ||

ijﬂﬂ'l [ nond

...EEEhnit:es...

Quantity __ none

Apparent Oxygen Soil Moisture Content
Utilization 41) (52) o

Area (9) Specific Humidity (85)

Atmospheric CO2¢sy ~ SPeed (08)

Biomass (38) Streamfunction (7)

Basist wetness index ~ Stress (322)

(4)
Classification (74)

how datasets )

Temperature (2483) <€
Thickness (38)

Quantity Climate Indices (74) Time (165)
Apparent o;.?.] Cloud Work Function  Vapor Pressure (13)
NMW C (1) : Vectorial Capacity (3)
Area (9) ount (140) Velocity (799)
Atmospheric C VEHOGIY .
Bi;”,,?jss?;;f Depth (14) Velocity Potential (7)
Basist wetness Dissolved . Voltage (s)
ol Concentration (355)  \/olume (3)
assification (7 ; e
Climate Indiced | DLLETAENCE (18) Vorticity ()
Cloud Work F | delta O18 (3) WASP (21)
Count (140 Elevation (44) Water Evaporation
Depth (14) EI‘(I’:E:I;. Percentof Mean — Amount3)
Dissolved . Water Path (29
concentratid | Evapotranspiration (12) Wavl:réqijencv o
Divergence igy| | EVI (15) - : :
delta 018 CAL Wind Direction (5)
GiLe LIS i) FAPAR (3) WRSI
cevalonas | | Feature (73) — “’.t
1) Flow (35) a—yltr ensrll ®) tward
Evapotranspird | Flux (608) atmosphere eastwar

EVl 1)

Fraction (177)

stress due to gravity




Dataset Search Search Results (34):

Quantity: ¥ Temperature > o
+ Sea Surface Temperature 34 datasets meet criteria (show datasets )

Total Temperature .z

Realm: Planetary Surface >
Water Surface > Sea Surface .z

Spatial Resolution: Gridded 2

... 10 choices ...

Vertical Location: Surface uz
Institution

... T choices ...

Analysis [ none

Climatology s Variance (3
Forecast (s)

Person [ none

... 31 choices ...

Time | none

Monthly (24) Weekly )
Pentad 4

Time Span [ none

... 13 choices ...




Dataset Search

Quantity:  Temperature >

v Sea Surface Temperature ,
Total Temperature 2 34 datasets meet criteria (show datasets )
Realm: Planetary Surface >
Water Surface > Sea Surface (12

Spatial Resolution: Gridded 2

... 10 choices ...

Search Results (34):

Vertical Location: Surface uz
Institution

... T choices ...

Analysis [ none

Climatology s Variance (3
Forecast (s)

Person [ none

... 31 choices ...

Time _ none

Monthly ¢z4) Weekly (4
Pentad 4)

Time Span [ none

... 13 choices ...

e ey oy s il
s 2




NOAA NCEP CPC CA_SST updates Sea Surface Temperature

updates Sea Surface Temperature from NOAANCEP [ ®7 —_ =
CPC CA_SST: Constructed Analog Sea Surface ’-—ﬂ
Temperature Forecasts. Resolution: 2.5x2.5; Longitude: global;
Latitude: global;

NOAA NCEP CPC CA_SST v200708 Sea Surface Temperature

Sea Surface Temperature from NOAA NCEP CPC ' = ﬁt
CA SS5ST v200708:; SST hindcasts/forecasts released  See

Aug 2007. Resolution: 2.5x2.5; Longitude: global; Latitude: global;
Members: 12;

NOAA NCEP EMC CMB GLOBAL Reyn_3SmithOIlv1 climatology
Sea Surface Temperature

climatology Sea Surface Temperature from NOAA = e
NCEP EMC CMB GLOBAL Reyn_SmithOlv1: Sea "-ﬂ
surface temperature fields blended from ship, buoy and bias-corrected
satellite data (Reynolds and Smith 1994). Resoclution: 1x1; Longitude:
global; Latitude: global; Time: [Jan,Dec]; monthly

NOAA NCEP EMC CMB GLOBAL Reyn_SmithOlv2 climatology
¢6190 Sea Surface Temperature

climatology ¢6190 Sea Surface Temperature from g e
NOAA NCEP EMC CMB GLOBAL Reyn SmithOlv2: "-ﬂ
SST fields updated from version 1 with more COADS data, new
sea-ice to SST conversion algorithm, and 1871-2000 climatology.
Resolution: 1x1; Longitude: global; Latitude: global; Time: [Jan,Dec];
monthly

NOAA NCEP EMC CMB GLOBAL Reyn_SmithOlv2 climatology
¢7100 Sea Surface Temperature

climatology ¢7100 Sea Surface Temperature from g e
NOAA NCEP EMC CMB GLOBAL Reyn SmithOlv2: "-ﬂ
SST fields updated from version 1 with more COADS data, new
sea-ice to SST conversion algorithm, and 1971-2000 climatology.
Resolution: 1x1; Longitude: global; Latitude: global; Time: [Jan,Dec];
monthly

NOAA NCEP EMC CMB GLOBAL Reyn_SmithOlv2 monthly Sea

Surface Temperature




NOAA NCEP CPC CA_SST updates Sea Surface Temperature

updates Sea Surface Temperature from NOAANCEP " =5 ﬁ r
CPC CA_SST: Constructed Analog Sea Surface Sy
Temperature Forecasts. Resolution: 2.5x2.5; Longitude: global;
Latitude: global;

NOAA NCEP CPC CA_SST v200708 Sea Surface Temperature |
Sea Surface Temperature from NOAA NCEP CPC : ""E"“:: _ ic

IGOSS nmc Reyn_SmithOlv1 climatology Sea Surface
Temperature

climatology Sea Surface Temperature from IGOSS nmc* ”‘a@
Reyn SmithOlv1: Sea surface temperature fields

blended from ship, buoy and bias-corrected satellite data (Reynolds
and Smith 1994). Resolution: 1x1; Longitude: global; Latitude: global;
Time: [Jan Dec] menthly

c61 90 Sea Surface Temperature

climatology ¢6190 Sea Surface Temperature from o e
NOAA NCEP EMC CMB GLOBAL Reyn SmithOlv2: m
SST fields updated from version 1 with more COADS data, new
sea-ice to SST conversion algorithm, and 1871-2000 climatology.
Resolution: 1x1; Longitude: global; Latitude: global; Time: [Jan,Dec];
monthly

NOAA NCEP EMC CMB GLOBAL Reyn_SmithOlv2 climatology
¢7100 Sea Surface Temperature

climatology ¢7100 Sea Surface Temperature from o e s
NOAA NCEP EMC CMB GLOBAL Reyn SmithOlv2: M
SST fields updated from version 1 with more COADS data, new
sea-ice to SST conversion algorithm, and 1971-2000 climatology.
Resolution: 1x1; Longitude: global; Latitude: global; Time: [Jan,Dec];
monthly

NOAA NCEP EMC CMB GLOBAL Reyn_SmithOlv2 monthly Sea
Surface Temperature

AT



= Source: IRI/LDEO CIimaTe Data Library

Visualization Toolset
http://iridl.Ideo.columbia.edu/
Has existing visualizations and to8ls to create
new visualizations of IRI/LDEO data
The next visualization shows surface
temperatures overlaid on a global map with a
smooth color gradient



Presenter
Presentation Notes
LDEO = Lamont-Doherty Earth Observatory


@ [NOAA NCEP EMC CMB GLOBAL Reyn_SmithOIv1 climatology sst options [Help \ Expert Mode
T - ap Al ar ] ‘ = =
_NEW Views m \gﬂﬁﬁ‘ﬂ M ' Data Selection [Filters [Data Files ”I‘ablcs
old Viewer

— Data Lihmry served from IRIVLDEOQ Climate Data Libr: :

— L |- [NOAA [NCEP [EMC [CMB (GLOBAL [Reyn SmithOIv1 |climatology” Sca Surface Tem cramrc| i
NSWers
sl NOAA NCEP EMC CMB GLOBAL Reyn_SmithOIv1 climatology

Documentation

wverell sSt: Sea Surface Temperature data

EMC C
GLOBAL
GETL-T Ot climatology Sea Surface Temperature from NOAA NCEP EMC CMB GLOBAL Reyn_SmithOIv1: Sea surface temperature fields blended from

climatolo : : : :
S m%‘:' ship, buoy and bias-corrected satellite data (Reynolds and Smith 1994).

< Independent Variables (Grids)

Time

grid: /T (months since 01-Jan) periodic (Jan) to (Dec) by 1. N= 12 pis :grid
Longitude

grid: /X (degree_east) periodic (179.5W) to (179.5E) by 1. N= 360 pts :grid
Latitude

grid: /Y (degree_north) ordered (89.55) to (89.5N) by 1. N= 180 pts :grid

Other Info

CE
35
colorscalename
sstcolorscale
Ccs
2
iridi:hasSemantics
iridl:climatology
labelinterval
5.
PLOTCOAST
1
scale_max
35
scale_min
2
units
Celsius_scale
standard uniis*
degree_Kelvin above 273.15
history
Climatological sea surface temperature (blended from ship and buoy, data (1950-1979)).
colorscale

[rpd] 4°C g 1270 167G 200G 240 20 fevaga)
Sea Surface Temperature

References .

Reynolds, R. W. and T. M. Smith 1995: A high-resolution global sea surface temperature climatology. J. Climate, 8, 1571-1583

Last updated: Thu, 12 Jul 2007 14:19:26 GMT
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Presentation Notes
Visualization created by
Choosing already-made visualization: “colors with land”
Editing plot (option under visualization)
Adjusting plot size and then redrawing plot
Exporting plot desired image format… available in PDF, JPEG, GIF, PNG

Data themselves may also be exported 

The website itself allows the user to change the options for the visualization while viewing the visualization.
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GETL-T Ot climatology Sea Surface Temperature from NOAA NCEP EMC CMB GLOBAL Reyn_SmithOIv1: Sea surface temperature fields blended from
:;;’:mg ship, buoy and bias-corrected satellite data (Reynolds and Smith 1994).

< Independent Variables (Grids)

NEW Views [ %

old Viewer

Time
grid: /T (months since 01-Jan) periodic (Jan) to (Dec) by 1. N= 12 pis :grid
Longitude

grid: /X (degree_east) periodic (179.5W) to (179.5E) by 1. N= 360 pts :grid
Latitude

grid: /Y (degree_north) ordered (89.55) to (89.5N) by 1. N= 180 pts :grid

Other Info

CE
35
colorscalename
sstcolorscale
Ccs
2
iridi:hasSemantics
iridl:climatology
labelinterval
5.
PLOTCOAST
1
scale_max
35
scale_min
2
units
Celsius_scale
standard uniis*
degree_Kelvin above 273.15
history
Climatological sea surface temperature (blended from ship and buoy, data (1950-1979)).
colorscale

[rpd] 47 g 1270 167G 200G 240 28T fevaga)
Sea Surface Temperature

References .

Reynolds, R. W. and T. M. Smith 1995: A high-resolution global sea surface temperature climatology. J. Climate, 8, 1571-1583

| Last updated: Thu, 12 Jul 2007 14:19:26 GMT




~
E‘“’T‘-,ﬂ. 'i

UMM T X
MC C|

GLOBAL
GETL-T O climatology Sea Surface Temperature from NOAA NCEP EMC CMB GLOBAL Rgyn_SmithOIv]: Sea surface temperature fields blended from
:;;’:mg ship, buoy and bias-corrected satellite data (Reynolds and Smith 1994).

< Independent Variables (Grids)

NEW Views [ %

old Viewer

Time
grid: /T (months since 01-Jan) periodic (Jan) to (Dec) by 1. N= 12 pis :grid
Longitude

grid: /X (degree_east) periodic (179.5W) to (179.5E) by 1. N= 360 pts :grid
Latitude

grid: /Y (degree_north) ordered (89.55) to (89.5N) by 1. N= 180 pts :grid

Other Info

CE
35
colorscalename
sstcolorscale
Ccs
2
iridi:hasSemantics
iridl:climatology
labelinterval
5.
PLOTCOAST
1
scale_max
35
scale_min
2
units
Celsius_scale
standard uniis*
degree_Kelvin above 273.15
history
Climatological sea surface temperature (blended from ship and buoy, data (1950-1979)).
colorscale

[rpd] 47 g 1270 167G 200G 240 28T fevaga)
Sea Surface Temperature
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Presenter
Presentation Notes
Data were exported into .tsv format (tab separated values) and imported into Microsoft Excel.
Data here are rather meaningless, as they are only a group of numbers

However, from the data we can observe that the temperature values are organized by month, latitude, and altitude


|m Data Library|NOAA NCEP EMC CMB GLOBAL Reyn_SmithOlv1 climatology Sea Surface Temperature JENSEEE TR OVIETS I e U2

- - I/ '\“/ \.I
Time: lan | Dec )| Feb )
9ON §
= F
B
=
- "
( ') L]
]
=i
A I3
k- —
o
=
Q@
&
o
= 11 11 1| 1| [ 1
1a0fw 15CMW 120w 2ot edfw aghw of 0°E E0"E S0°E 1#0°E AATE 14
Lengitude
905 Jan
130W 180
oo Ehe &o 127 16 200G 247G 2870 2
Sen Surfece Temperature
-2 is
| Longitude -¢]' Latitude -#]' draw land -#]' colors -#]
Plot size: 432 | with 72 border.| Helvetica b (12 Y
[aute  [4]color interpolation 1 [ anti-alias [ transparent
[ Label starts with | 3]
animation frame times (1/100 s): first 25 middle 25  final zo00
| Get Data | Entire Dataset | (datainview ) | Export | Edit (plot) |Cprogram )
Page Formats ( documented page M € plain page 3| linked pdf 3| cut and paste link Y[ simple € verbose )
g L -y L -y L - L - L - L -
\Just the Figure Formats | PS PS w/preamble| PDF | JPEG | GIF | PNG

| Just the Scale Formats | PS IPS wipreamble| PDF |  JPEG | GIF | PNG

oy N LR s SR TR T -




3°M B0 M =l |

L atitude
o

B0S

B

&G

10°C

1275

Longitude

1475 1675 1875
3ea Surface Temperature

;o



Presenter
Presentation Notes
The visualization here shows surface temperatures overlaid on a global map with a smooth color gradient

The website itself allows the user to change the options for the visualization while viewing the visualization.

Temperatures for January (1996)
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February
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March
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April


= The highest temperatures recorded
were between Africa the central
Pacific Ocean -

= Interesting hotspots were found
south of Mexico and off the western
coast of Central America
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Presentation Notes
As expected, the higher sea temperatures were clustered near the equator while the lower temperatures were near the poles. 
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Ben

A data set is selected by going to the directory at www.google.com/publicdata/directory. The data sets are aggregated from many sources and there is quite a selection. Once the data set is selected many options can be changed including a linear or logarithmic scale. 



=- Source: Google Public Data Explorer
http://www.google.com/publicdata/home
Aggregates public datasets
This dataset is from the World@‘ank's
records on energy usage per country
Dataset Title: World Development
Indicators: Energy Use (kg of oil

equivalent per capita)
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Ben
A data set is selected by going to the directory at www.google.com/publicdata/directory. The data sets are aggregated from many sources and there is quite a selection. Once the data set is selected many options can be changed including a linear or logarithmic scale. 



= Source: Google Public Data Explorer
Once a dataset is selected, visualization

options for that dataset are shown
= Visualization type: line graph, bar chart, map
overlay, and bubble chart
= Country Selection (or World)
= Customizable Timeline
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Presentation Notes
In the top left the visualization type can be chosen. There are only 4 choices. There is also a country selection pane on the left hand side of the window. Single, multiple, or all countries can be picked. At the bottom is a timeline, that is customizable. 



GOOQ‘T& public data explorer

labs

Home Dataset Directory
Directory
My Datasets World Bank. World Development Indicators — Parent directory of Energy Use dataset.

World Bank, World Development Indicators

Help
IFs Forecast - WVersion .41

Frederick 5. Pardee Center for International Futures *

Human Development Indicators
Human Development Report 2010, United Mations Development Programme (UMDF)

International Monetary Fund. April 2011 World Economic Qutlook
IMF, April 2011 WED

Global Greenhouse Gas Emissions by Country. Economic Sector.and Gas
World Resources Institute

OECD Factbook 2010
OECD Factbook 2010

Unemployment in Europe {monthly)
Eurostat

Harmonized Index of Consumer Prices in Europe
Eurostat

Minimum Wage in Europe
Eurostat

The dataset
directory holds
groups of
datasets. Our
dataset is from
the World Bank
directory
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Presentation Notes
The dataset directory holds groups of datasets. Our Dataset is from the World Bank directory


GOOS}(? public data explorer

labs

World Bank, World Development Indicators

s
World Bank, subset of World Development Indicatars (WD) d t
Sort by Mare infa » Irec O

» Topic
MName Data from World Bank. World Development Indicators - Last updated: Jul 21, 2011

Compare b contains many

» Any (38) Agriculture_value added (% of GDP) .

Country (38) Cash surplus/deficit (% of GOP) d Iffe re nt
Language Exports as percent of GDP

English - GOP deflator change

e datasets.

GOP per capita (current USE)
Gross Domestic Product

Gross capital formation (% of GDP) ? Here We Use

Imports as percent of GOP

Industry. value added (% of GDP) WE
Revenue. excluding grants (% of GDF) nergy use

Senices. etc.. value added (% of GDP)

Environment pe r Ca pita sM

Agricultural land (% of land area)

CO2 emissions (kt)

CO2 emissions per capita

Electricity consumption per capita
Imtﬁr Dataset

Forest area (sg. km)




World Bank. Waorld Development Indicators » Visualization

4 L= | -+=— Line Graph, Bar Chart, Map Overlay, Bubble Chart

Compare © Energyusepercapita® *  e— Data Set Selector
Countries =
[F] Afghanistan ~ 40,000~ Select data for color
A'ha”_ia E| Default colors +  Unique colors
ilgen‘a < ﬁame colt}rls Selected and non-selected bars will all have unique
merican Samoa nique colors colors.
[ Andorra 30.000- By categories
[Tl Angala ' Reqi £
gion OK | | Cancel
[C] Antigua and Barbuda Income Level -
[Tl Argentina Lending Type
[C] Armenia t By data L
[Tl Aruba 20.000- Economy
[Tl Australia Country Environment
; . Global links <
HAustria Selection
[7] Azerbaijan
Bahamas, The Pane 10.000
[T Bahrain ’ h
) Bangladesh Color Scheme Options (Affects Graph/Chart)
[ Barbados
[ Belarus
[CI Belgium 0 : :
e o 2 Countries - Descending order

Customizable Timeline l 2009
Data from: World Bank. World B -

Development Indicators
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Explain the various options including the ability to color coat by data, or category. 



Jorld Bank_ World Development Indicators » Visualization

»_’ [

e | [———1 A logarithmic scale may be

Countries © better for representing data.

. The color scheme selector can o, .
select color by region or other [E-

options. A key is automatically| Buo:cus
created.

Afghanistan i
I Albariz @
Algeria

American Samoa

Andorra

Angola

[l Antigua and Barbuda

Argentina

Armenia

Aruba

Australia

Austria

Azerbaijan

Bahamas, The

Bahrain

Bangladesh

Barbados

Belarus

I Belgium , :
Mmoo Countries - Descending order

I iddle East & North Africa
. North America
B south £sia

Jata from: Warld Bank, World B .
Jevelopment Indicatars

et rmAdatad- Ll 47 9044 e w4 s N - P — _— oy . —
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Mention why the data set is larger. Data sets may be larger, or smaller depending on the data collected that year. 


World Development Indicators (subset) » Visualization [

el @ w
_

- Energy use (kg of oil equivalent per capita) ~

10,000
9,000
8,000 .
United States
7,000
6.000
5,000
4.000 Japan
3,000
2,000
[El Cayman Islands
entral African Republic 1.000
[CIchad
[Echannel Islands S
Clear selections
0
1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2007
Data from: World Bank Show time settings

Last updated: Jan 9. 2011
©2011 Google - Terms of Service - Privacy - Disclaimer - Discuss

nergy Use (kg of oil equivalent per capita)
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Presentation Notes
Cool Demo: 
Energy use per capita by country from 1960 till 2007. 
Click link “World Development Indicators” then Hit play button - http://www.google.com/publicdata/explore?ds=d5bncppjof8f9_&ctype=l&strail=false&nselm=h&met_y=eg_use_pcap_kg_oe&hl=en&dl=en#ctype=c&strail=false&nselm=s&met_y=eg_use_pcap_kg_oe&scale_y=log&ind_y=false&idim=country:USA:JPN&ifdim=country&hl=en&dl=en

http://www.google.com/publicdata/explore?ds=d5bncppjof8f9_&ctype=l&strail=false&nselm=h&met_y=eg_use_pcap_kg_oe&hl=en&dl=en�
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el c5 =
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FT TR G

= For the last 30 years, US per capita
energy expenditures have beeft®
roughly double Japan's per capita
E energy expenditure




Greenhouse Gas
Emissions”

Jesse Crawford
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Jesse
Difficult to find data directly from nmclimatechange.us – better to google it or go through the EPA 


=-New Mexico Government Greenhouse

Gas (GHG) Inventory

http://nmclimatechange.us/ .
Most state GHG Inventories are&'ai lable

online
Many are linked directly from the EPA

=Www.epa.gov/statelocalclimate/local/local
-examples/ghg-inventory.html '

Or Google “<state> GHG Inventory”

e e T
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Jesse
Difficult to find data directly from nmclimatechange.us – better to google it or go through the EPA 


_ .

Table 2 GHG Emissions for New Mexico Production Basis

n J*JL C ciff 5 C”n r'ol

N . o e A= ag, — ]
SR TR e

GHG Emissions for New Mexico - Production Basis 1950 2000 2000 2007
(Million Metric Tons CO2e) CCAG  CCAG NMED  NMED
Estimate Estimate Estimate Estimate
Electricity Production 293 33.0 31.9 3.4
Coal 27.9 30.5 29.0 28.1
Natural Gas 1.4 2.5 2.9 33
Petroleum 0.0 0.0 0.0 0.0
Residential/Commercial /Non-Fossil Industrial (RCI) 7.0 7.3 6.6 6.2
Coal 0.1 0.2 0.2 0.2
Natural Gas L 4.6 4.6 39
Petroleum 3.1 2.5 1.8 2.2
Transportation 11.0 14.2 13.5 15.1



Presenter
Presentation Notes
Climate change control policy requires that states estimate and report the volume and origin of green house gas emissions. All reports will contain a table, usually just like this one, that gives a 1990 and 2000 estimate for volume of emissions from each category (categories are standardized by EPA, 1990 and 2000 were the years used for calculating goals). The NM report lists estimates from two different organizations with overlap for 2000. We will look at the 1990 and 2000 estimate from the NM Climate Change Advisory Group.
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= Source: ManyEyes
http://manyeyes.alphaworks.ibm.com/manyeyes/
Allows users to upload data and create
visualizations easily in a web browser
Tutorial available at NMT EPSCoR Website

# (http://www.cs.nmt.edu/~epscor) under

. Visualization |

The visualization here uses a treemap'to show

relative GHG emissions by sector
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Many Eyes

An experiment brought to you by 1BM Research and the |IBM Cognos softvware group

Register for Many Eyes

Reqistration requires you to verfy the email address which will be used to identify you.
An email will be sent to the address entered below.

Explore
Visualizations Email address:
Data sets jcrawford@ecs. nmt_edu |
Comments

Topic centers
Please verify that you
Participate are human

Create avisualization

Upload a data set m
Create atopic center

Register FZDDH.}(

(type the code from the image)

Learn more
Cluick start .
Visualization types Accessible Captcha

Diata format and style

Apout Many Eyes w .m.
FAQ

Blog
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Presentation Notes
To get started, we’ll need to register at ManyEyes. Just click Register in the sidebar and fill in your email address and solve the captcha. You’ll get an email with a link, just click on the link and then set a display name and password.
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Once you’re registered, you can use all the options in the sidebar. Let’s look at Visualization Types under Learn More to see what we can do.





Presenter
Presentation Notes
ManyEyes can produce a lot of types of visualizations, and they’re sorted here by what you might to do. We want to look at the components of greenhouse gas production, so we’ll look under the “See the parts of a whole” category. We can click on any of these visualizations to learn more. After reading about them, I think a Treemap is a good way to go. A treemap takes a rectangular area and divides it in to rectangles with areas representing the quantity of something. It’s like a pie chart, but you can continue to subdivide rectangles to show a heirarchy. Let’s click through to look at the help info for treemaps.


An example data set suitable for a treemap is:

Type
Fruit
Fruit
Fruit
Meat
Meat
Meat

Food
Banana
Lemon
Orange
Pork
Beef
Chicken

Sales
1456
23

961
111
442
1456

Profit margin
12
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Presentation Notes
Along with a lot of explanatory text, we’ll find an example data set. Treemaps, it’s explained, take categories (in multiple levels, Type and Food in this diagram, but our climate change data is nicely organized in to Category and Subcategory), and then two values, one that will determine the area of the item in the chart and one that will determine color. You can also use one value to set size and the difference between that and a second value to set the color, that’s what we’ll do to see the difference between 1990 and 2000. ManyEyes calls this a “Treemap for Comparison”.


Category
Electricity
Electricity
Electricity
Residential
Residential
Residential
Transportation

W00 = LN R e

Industrial
Industrial

Industrial

Industrial
16 |Waste
17 |Waste
18 |Agriculture

Fossil Fuel Production
10 |Fossil Fuel Production
Fossil Fuel Production

Source 1990

Coal 27.9
Matural Gas 1.4
Petroleum 0
Coal 0.1
Matural Gas 3.8
Petroleum 3.1
Transportation 11
Matural Gas 12.7
Qil 2.3

Coal
ODS Substitutes
Semi-Conductor PFCs
5F6 from Electrics
Cement, Misc.

Solid Waste 0
Wastewater 0.3
Manure Mgmt 1.8

14.2
17
2.3

0.3
3.3
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We’ll need to format our data like the table, so let’s use Excel. We can enter the data like the table, with the categories and sources, and the 1990 and 2000 values.
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Now, in the sidebar, we’ll choose Upload a Data Set.



2] Paste the data:

click the rectangle below, and type control-V (Windows) or command-V (Macint

Ilectrlclty
REezidential
Re=zidential
FEesidential

ranspo ortation

Source 15890
Coal 27.3
Hatural Gas
Fetroleum

Coal 0.1
Hatural Gas
Fetroleum

Transportation

CopyaaNd pa:

h). For files of a megabyte or more, there may be a delay while reading the data.
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Presentation Notes
We’ll get a big textbox on the Upload page. Just select your table in Excel, copy it, and paste it in to this box. Also on this page you’ll need to give a name for the data set, and source information if available.



Category Source 1990 2000
Electricity Coal 278 305

Electricity Matural Gas 14 245

Electricity Petroleum 0 0

Residential Coal

Residential Matural Gas

Residential Petroleum

Transportation Transportation

Fossil Fuel Production Matural Gas

Fossil Fuel Production il

Fossil Fuel Production Coal

Industrial 005 Substitutes

Industrial Semi-Conductor PFCs

Industrial 3F6 from Electrics

Industrial Cement, Misc.

watch add to @ : N rate
this "= topic center — this
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Once we’ve submitted the dataset we’ll see it like this. Let’s click on the Visualize button, and then from the list choose Treemap for Comparisons.



Customizing Treemap for Comparisons
Data set: NM GHG Emissions (CCAG) 1990-2000 (Version 1)

Your visualization will lock like this:

Treemap Grganization (drag to Reorder)

ELECTRICITY FOSSIL FUEL PRODUCTION TRANSPORTATION
Transportation
Matural Gas
Coal RESIDENTIAL AGRICULT!
Matural Gas Manure Mt
il

Second | 2000 = First | 1930
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We’ll get a treemap like this one. All of the defaults in this case worked out great, we can see that electricity from coal, the biggest contributor of GHGs, is largest. Agricultural Soils, which are now contributing much more than they used to, are in red. Residential burning of Petroleum, which is becoming much less common, is blue. Now, if we scroll down, we can give the visualization a name and then Publish it. We can now give other people a link to this viz, and if we click Full Image below this graph we get a PNG of the treemap itself.


= Electricity from coal is the bi&gesf
contributor of GHGs. -
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You can find information on our participants, databases (mostly climate, but some policy as well), climate, STEM, and cyberinfrastructure.
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Presentation Notes
Jerry is working on an advanced smart lab 2010 project - each student develops a “save the earth” project
Valerie is working on "Climate Change and the Consequences for Man”
Theresa is working on ""Water" We Looking For? Using Water Quality Techniques in a GK-12 Classroom to Study Rio Grande Salinization and Explore the Scientific Method"
Leigh is working on "Integrating Watershed Science and Guided Writing to Achieve Ecological Literacy"


Databases

=-Energy and climate change policy
= Climate change data -




Visualization

= Tools

= Workshops -
= Tutorials

= Databases
ée Examples




pr— N

= Resources for understanding and teaching

climate change.

Government Agencies -
For kids and teenagers
Scholarships

| Professional Training

E Projects

Non-government organizations
Educator’s resources




= Tools
= Student resources -
= Educator resources

5 = Student opportunities




e " Helen Wright

Introduction to

Reading: Scientific
A Tour through the Visualization Zoo, Jeffrey Visualization
Heer, Michael Bostock, and Vadim Ogievetsky,
acmQueue, May 2010
ExplorGTion: @Springer

Explore the "50 Great Examples of Data Visualization” at

© Many Eyes



http://www.webdesignerdepot.com/2009/06/50-great-examples-of-data-visualization/�
http://www.webdesignerdepot.com/2009/06/50-great-examples-of-data-visualization/�
http://www.webdesignerdepot.com/2009/06/50-great-examples-of-data-visualization/�

® [—T————
EPSCoR

Educational Outreach Throughout New Mexico
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So let me encourage you to come and use our resources and send us any other resources you find so that we can expand our coverage. 
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