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,,,,,,,
T B |

(Apollo 11 Splashdown, 7/24/1969)

Visualizing Visualization— Kevin Tyle UNIVERSITY

AALBANY



1) Visualization Way Back When

2) Visualization in the “Modern” Era
3) Interactivity in Applications

4) Interactivity in the Browser

5) WxAtlas

6) Visualizing the Future

7) Acknowledgments

Visualizing Visualization— Kevin Tyle UNIVERSITY



Visualization Way Back When

Visualizing Visualization — Kevin Tyle



15t US Wx Bureau Synoptic Map

o s,

S WAR DEPARTM ENT WEATHER MAP. } b

SIGNAL SER
P DIVISION OF TELEGRAMS AND REPORTS FOR THE BENEFIT OF FOMMERCE

a1 WY

L
29 "Olhgﬁ

REFERENCES

i

Visualizing Visualization — Kevin Tyle oNtvERSITY

S Univermite el Now Yirle



STATE FORECASTS

“1s Upper Air Map

FORECASTS AND GENERAL WEATHER INFORMATION
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1t US Operational NWP Map
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Forecasts for 5 January 1949 (P. Lynch, BAMS 2008)
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15t Satellite Image

~ FIRST TELEVISION PICTURE FROM SPACE
TIROS | SATELLITE APRIL 1. 1960
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(first actual image from space was from V2 rocket, launched 10/24/1946)


Radar Imagery (WSR-57)

Hurricane Donna (1960)
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On June 26, 1959 the first operational Weather Surveillance Radar version 1957 (WSR-57) was commissioned at Miami’s Weather Bureau office.  Because of the devastating 1954 hurricane season, Congress authorized funds for the Weather Bureau to build a network of advanced weather radars, concentrating on coastal sites to provide early warning of hurricanes. https://noaahrd.wordpress.com/2014/06/27/55th-anniversary-of-first-wsr-57-radar-commissioning/


That 70s (Animation) Show

6 May 1975 Severe Weather Exercise.

Included in the package are:

a) one overlay grid with state boundaries and marks for use in registratiocon;
b) overlays for 1800 and 2100 with analysis of various features;
c) 1 km resolution visible pictures at 30 minute intervals from 1800 GMT to 2134 GMT

Needed to be supplied:
a) masking tape;
b) grease pencil, [___i_nal).

General instructions: Seeing changes between pictures at different times

The exercise may be done using all of the pictures, or only a portion of the
pictures with the remainder being added at a later time. The same general steps are
followed regardless of the number of pictures being used. They are:

a) tape down the top and bottom of the 1800 GMT picture;

b) Tregister the grid to the 1800 GMT picture using the registration marks, tape
down the left hand edge of the overlay grid. The edge should be taped so that the grid
may be folded bac! away from the picture(s) beneath it. =

c) take the next picture in sequence and place it beneath the overlay grid, alignin¢
its registration marks to those on the overlay grid. Being careful not to move the
picture, fold back the grid and tape down the top edge of the picture. Replace grid
and check the registration,

d) fold the grid back away from the pictures. Holding the bottom edge of the
top picture, raise and then lower it in a sort of fanning motion (so that the bottom
picture comes into view and then is covered again by the top picture). By doing this,
one may observe the changes which have occurred between the two pictures. Practice
this fanning at various speeds.,

_ e) repeat step c with the remainder of the pictures. Each time a new picture is
added to the sequence, 'fan it' to observe cuanges between it and the previous picture.
Note that this picture may be compared with any previous picture merely by holding
more than one picture while 'fanning.®

UAlbany Synoptic Lab Assignment (1970s)

UNIVERSITY
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Lance Bosart’s actual lab exercise from ATM401/501, Spring 1975



Visualization in the “Modern”
Era
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https://www.ssec.wisc.edu/mcidas/software/mcidas_history.html
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Dan Vietor (DeSouza Awardee) – developed WXP at Purdue – Still used at Unisys’ weather product site: http://weather.unisys.com/wxp/wxp5/Overview.php
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Now that GrADS uses Cairo for its graphics, much sharper looking than in its early days. http://cola.gmu.edu/grads/


NCAR Graphics

CONPACK EXAMPLE 15

The routines CPCHHL and CPCHLL ¢ ed below to sup g labelz over land.

g and line widths 1 for the labels.
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http://ngwww.ucar.edu/examples.html
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http://www2.mmm.ucar.edu/wrf/OnLineTutorial/Graphics/NCL/NCL_examples.htm


GEMPAK

MMOY
10020670000 SKYC TMPF WSYM SMSL PTWND DWPF STID ¥SBY=10 BRBK MARK

Visualizing Visualization — Kevin Tyle uxviRsITY



Presenter
Presentation Notes
http://www.unidata.ucar.edu/software/gempak/


Radar Imagery (WSR-88D)

91060511621 NEXRAD Level Il BASE REFLECT 0.43 DEG
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1st operational real-time deployment:  LWX, 6/12/1992, though TLX started earlier
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NTRANS

@ o %\| NTRANS ( Version 7.2.2 )
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N SKEWT HODOGRAPH ANALYSIS AND RESEARCH PROGRAM (V3.2 + UPC MODS) ( Version 7.2.2 )
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3-D Visualization: Vis5D, IDV




Vis5D
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http://www.ssec.wisc.edu/~billh/vis5d.html (1993 SStorm)
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Animated IDV bundle from Lackmann, Mapes, Tyle IDV lab manual ; link to bundle http://weather.rsmas.miami.edu/repository/entry/show?entryid=4b1cda9d-1b52-4191-a480-90967ade39c9
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Visualization & Analysis Platform
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http://www.atmos.albany.edu/facstaff/ralazear/wrf/


300-200-hPa PV; 250-hPa wind, v-wind’ (1979-2009 CFSR)
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Alicia Bentley’s maps: http://www.atmos.albany.edu/student/abentley/realtime.html


Real Time Model Guidance (GFS & NAM)

GFS Precipitation Rate (mmyjhr), MSLP (hPa), 1000-500 Thick (dam)

Real Time Mesoscale Analysis (RTMA)

RTMA Z2m Mixing Ratio (g/kg), Moisture Convergence, Wind (kt)
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Tomer Burg’s maps: http://www.atmos.albany.edu/student/tburg/analysis/
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https://www.unidata.ucar.edu/software/metpy/


Interactivity in the Browser



Jupyter / Geoviews
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Geoviews http://geo.holoviews.org/


Hint.wind.fm and its Offspring
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http://hint.fm/wind/


Earth.nullschool.net

a visualization of global weather conditions
forecast by supercomputers
updated every three hours

ocean surface current estimates
updated every five days

ocean surface temperatures and
anomaly from daily average (1981-2011)
updated daily

ocean waves
updated every three hours

Visualizing Visualization — Kevin Tyle uNIVERSITY



Presenter
Presentation Notes
https://earth.nullschool.net/


Ventusky

ST
X - \
/ -

—
58"

w -~

Altitlides 2 m above ground

LU, .
.. o Precipitation

Clouds

Wind speed
Wind gl-xsts ’
Air pressure
Thunderstorr;ls
Waves

Snow cover

Freezing level : 3 #
9 Wind animation:

‘Model:| Automatic (ICON) @ Show present-day forecast Normal
< A\ p. San ; Bl

Visualizing Visualization — Kevin Tyle UNIVERSITY

ATALBANY



Presenter
Presentation Notes
https://www.ventusky.com/


WMS / Openlayers / Leaflet
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http://leafletjs.com/ https://openlayers.org/ https://reading-escience-centre.github.io/ncwms/
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http://www.atmos.albany.edu/facstaff/ktyle/hrrr/hrrr_refd.html
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Nullschool, but displays winds on 2 PVU surface (dynamic tropopause in N. Hemisphere)


WxAtlas: Leveraging Databases



WxAtlas

HTML

A JAVASCRIPT LIBRARY FOR BUILDING USER INTERFACES

Postgre SQ)
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https://developer.mozilla.org/en-US/docs/Web/API/WebGL_API https://reactjs.org/ https://www.postgresql.org/
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Alpha-level project;  lgloeckler@albany.edu ; http://www.availabs.org/


The Future



] Alexa / Siri
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Voice-activated search


Alexa / Siri

“Tell me about the blizzard of 1993 *

OK. Check it out:

€ Knowledge

1993 Storm of the Century

March 1993 snowstorm in the USA

The 1993 Storm of the Century
was a large cyclonic storm that
formed over the Gulf of Mexico
on March 12, 1993. The storm
was unique and notable for its
intensity, massive size, and
wide-reaching effects; at its
height, the storm stretched from Canada to
Honduras. The cyclone moved through the Gulf of
Mexico and then through the eastern United
States before moving onto Canada.

Date Mar 1, 1993

Wikipedia
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Alexa / Siri

" Give me a weather map for the blizzard of
1993 "

Sorry, Kevin, | can’t get weather for dates
in the past.

$

Visualizing Visualization — Kevin Tyle UNIVERSITY

AALBANY



=)
GPU Visualization

<A NVIDIA.

i
e

Leigh Orf’s Tornado Visualization: http://orf.media/
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Leigh Orf’s GPU-enabled fine-scale storm animations
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And one final admonition before
we adjourn ...



And one final admonition before
we adjourn ...

Always remember to run gpend!!
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http://www.unidata.ucar.edu/software/gempak/man/prog/gpend.html


Thank you!!!

Questions?
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ktyle@albany.edu
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okay, so I've looked a little deeper and here's how it breaks down:
~65% raw gridded data - 700GB/1.07TB
~33% indexes - 350GB/1.07TB
the remaining ~2% comprises header tables, coefficient tables, and sequences
so the large majority makes up just raw gridded data
and... "also ... is any of the grid info transmitted in JSON? Or is it all just read in
from postgres?"
yes, the data is pulled from the database and serialized to a JSON formatted
string
we use the simplejson library to do that, and 'dumps' method
i.e., simplejson.dumps(data)
the serialized JSON string looks like:
{'header': {'lo1": 0, 'lal': 90, 'dx': 2.5, 'dy": 2.5, 'nx': 144, 'ny': 73}, 'data":
[long_list_of all data_values to be_ plotted]}
in other words, it's just a JavaScript object of key, value pairs
keys are 'header' and 'data’, and values are either another object of key, value
pairs, or a list containing the actual data
the data structure is analogous to nested dictionaries in Python
that's how JS handles data
and that's how Cambecc formats his data -- he runs the grib files through the
grib2json converter and produces exactly what | showed above
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Presentation Notes
Notes from Larry regarding Kevin’s questions regarding details of WxAtlas’s underlying database and its display in the browser
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