e will add to ANR/HPWREN staff mailing list
* Weekly reports (will email reminders)
 *ONLY* Iin clear text
* No HTML or other funky formatting

* | mostly telecommute
e use email or skype (hwbraun)

e produce ideas and communicate them
e do not think | know everything

e take initiative (no micromanagement here!)
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* mid-1980s: Univ. of Michigan technical rep for USAN and SDSCnet
» 1986-1991: NSFNET (Univ. of Michigan)

e at SDSC (General Atomics) starting 1991.:
« CASA gigabit testbed
 Network analysis projects
* NSF's NREN Engineering Group
* Web caching
* National Laboratory for Applied Network Research (NLANR)

» 1996-1997: Teledesic
e at SDSC (UCSD Research Scientist) since 1997:

* NLANR (until ~2005)
e since 2000: HPWREN
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Interdisciplinary and multi-institutional collaborative
cyberinfrastructure environment for research education, and
public safety activities.

Enabled by a National Science Foundation funded high-speed
wireless network, which stretches across a vast and diverse
geographic region.

Allows for real-time data transfers with many hard-to-reach
locations.

Traffic examples include high-volume bulk data (e.g., astronomy)
and the aggregation of continuous traffic generated at many
sensors throughout the coverage region (e.g., seismic, weather,
cameras).
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155Mbps FDX 6 GHz FCC licensed

155Mbps FDX 11 GHz FCC licensed
45Mbps FDX 6 GHz FCC licensed
45Mbps FDX 11 GHz FCC licensed
45Mbps FDX 5.8 GHz unlicensed
45Mbps-class HDX 4.9GHz
45Mbps-class HDX 5.8GHz unlicensed
~8Mbps HDX 2.4/5.8 GHz unlicensed
~3Mbps HDX 2.4 GHz unlicensed
115kbps HDX 900 MHz unlicensed
56kbps via RCS network

HPWREN topology, December 2000

dashed = planned

Pala
Native American
Reservation

Mount Laguna
Observatory

Backbone/relay node
Astronomy science site
® Biology science site
| ® Earth science site
O University site
® Researcher location
® Native American site
First Responder site

R approximately 50 miles: .
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155Mbps FDX 6 GHz FCC licensed

155Mbps FDX 11 GHz FCC licensed
45Mbps FDX 6 GHz FCC licensed
45Mbps FDX 11 GHz FCC licensed
45Mbps FDX 5.8 GHz unlicensed
45Mbps-class HDX 4.9GHz
45Mbps-class HDX 5.8GHz unlicensed
~8Mbps HDX 2.4/5.8 GHz unlicensed
~3Mbps HDX 2.4 GHz unlicensed
115kbps HDX 900 MHz unlicensed
56kbps via RCS network

via Tribal Digital Village Network

HPWREN topology, April 2011

dashed = planned
=

!

70+ miles
to SCI

e — @
e Backbone/relay node
Astronomy science site
Biology science site
Earth science site
University site
Researcher location
Native American site
First Responder site

CNM p|

to Cl and
PEMEX O

(N NONX N

approximately 50 miles:

L 4

> Note: locations are approximate
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Research and New Discoveries

Palomar Observatory’s
automated and remotely
operated telescopes,
together with the
availability of high speed
wireless data connection
via HPWREN (High
Performance Wireless
Research and Education
Network) facilitate
advanced astronomy
science. It allows for long
term studies and projects,
high volumes of data that
can be transferred and
stored elsewhere, and
enabling researchers to
respond rapidly to
real-time events from
anywhere in the world.
This is setting the stage for | =
New Discoveries and a
greater understanding of ‘
our Universe. ,
6
r

http//www.astro.caltech.eduw/palomar/
http//hpwren.ucsd.edu/







Geophysics

A Array stations — Fault trace
» Single stations &+ Historical seismicity

% Fault zone segments \ Fault zone sections
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Collaborative agency connections
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Coyote Fire HPWREN connection

Palomar Mountain relay

CuyamacajMountai %y - %
HPWREN backbone site;

lg‘ % '-.I-;

I— - Operations camp f.
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Mt. Laguna 360 degree view cameras
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Various real-time network cameras for environmental observations

High Performance Wireless Research and Education Network mﬁi@

MOTE: Disclaimer and descriptions for contents of and access to this page.

Red Mountain (near Fallbrook) 360 degree pancrama

Mount Woodson 360 degree panorama

Mesa Crande 360 dedree panorama, near North Peak 20+ degree cameras

MEt. Laguna 360 degree panorama, Lyons Peak 360 degree panorama

SMER highlands SW. NW, and NE, Santa Margarita river, Santa Monica Mountams Castro Peak

ional Monument 80+ degree cameras, tidepools, Visitor Center skglme




155Mbps FDX 6 GHz FCC licensed

155Mbps FDX 11 GHz FCC licensed
45Mbps FDX 6 GHz FCC licensed
45Mbps FDX 11 GHz FCC licensed
45Mbps FDX 5.8 GHz unlicensed
45Mbps-class HDX 4.9GHz
45Mbps-class HDX 5.8GHz unlicensed
~8Mbps HDX 2.4/5.8 GHz unlicensed
~3Mbps HDX 2.4 GHz unlicensed
115kbps HDX 900 MHz unlicensed
56kbps via RCS network

via Tribal Digital Village Network

degree cameras

'lv. A %

dashed = planned

70+ miles
to SCI

i o——

e Backbone/relay node
Astronomy science site

® Biology science site

@ Earth science site

O University site

[

[ )

to Cl and
PEMEX O "

Red circles: HPWREN supplied cameras———

Yellow circles: SD County supplied cameggsproximately 50 miles: . .
* * Note: locations are approximate
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Mount Laguna sensor instrumentation

{ anemometer

3D ultrasonic

anemometer solar

radiation

Pan-tilt-zoom
camera

\ . tippingk
' rainbucket

temperature

relative humidity. s

-~ e
y: -
- data logger =

barometric pressure
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155Mbps FDX 6 GHz FCC licensed

155Mbps FDX 11 GHz FCC licensed
45Mbps FDX 6 GHz FCC licensed
45Mbps FDX 11 GHz FCC licensed
45Mbps FDX 5.8 GHz unlicensed
45Mbps-class HDX 4.9GHz
45Mbps-class HDX 5.8GHz unlicensed
~8Mbps HDX 2.4/5.8 GHz unlicensed
~3Mbps HDX 2.4 GHz unlicensed
115kbps HDX 900 MHz unlicensed
56kbps via RCS network

real-time met sensors
o SV SRR, -

g

HPWREN topology,

o i

dashed = planned

"-ﬁ"‘w'r—".-

e Backbone/relay node
Astronomy science site

® Biology science site

@ Earth science site

O University site

o

[ )

CNM p|

to Cl and
PEMEX O

Red circles: 1/sec wind data Researcher location
Purple circles: 1/second wind data (SD County supplied sensor)

. . . . i i Native American site
Yellow circles: 1/minute wind data i iles: Note: locations are approximate . :
ellow circle R approximately 50 miles: R First Responder site
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HPWREN met sensor data web site example

T2

@ I A | http:ffanr.ucsd.edu/SensorsfLyonsPeak-WxT520/

Lyons Peak WXTSZ20

A Lyons Peak senser data

| 4

HPWREN multicast-based weather station data display
20110413 14:00:09 - Lyons Peak: 32.70N 116.76W 3700’ e

Vaisala WKT520 sensor data, updated once per minute
graphs are since midnight two days ago

degrees /

Wind direction minimum 238

Wind direction average 270 degrees

Wind direction maximum 307 degrees

Wind speed minimum 1.3 m/sec 2.9 Mph
Wind speed average 2.8 m/sec 6.3 Mph
Wind speed maximum 3.6 m/sec 8.1 Mph
Air temperature 6.8 Celsius 44,2 Fahrenheit
Relative humidity 81.0 percent

Air pressure (not altitude adjusted) 889.2 hPa (milliblar) 26.3 inHg
Rain accumulation 334.25 mm 13.16 Inch
Rain duration 46960 seconds

Rain intensity 0.0 mm/h 0.00 Inch/h
Hail accumulation 0.0 hits/(cm™2)

Hail duraticn 30 seconds

Hail intensity 0.0 hits/{cm™~2h)

Supplied voltage Volt

25.7

Lyons Peak WXTS520

Disclaimer =

|

B A

N
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oM
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o L

T

temperature in degrees Fahrerheit.
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SDG&E and HPWREN met sens
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Real-time data based alerts

Lyans Feak CS datalogger Lyans Peak CS datalogger Lyans Peak C§ datalogger
" - - - B - s - - -
. Relative Humidity . Wind speed Wind direction
5 o
i B t Faal
: | | |
60 r HF A L + San
= £ g
:. | - 1 | b :. ‘
% “I\ § : ‘
] N [ } .1| o E . S L LA |
g ’]I | V Wﬁ l ”l .ZE | | 1“ h §,5,1%M ) U I
R M% ' W , | W - - W |
2 nicnight twl days aga, relative to 20100308 time since mignight two days ago, relative to 20100808 time since mignight two days ago, relative to 20100808

Lyons Pesk CS datalogger

: : : Fuel moisture
Trigger real-time computer-generated alerts, if:

condition “A” AND condition “B” AND condition “C” {“ﬂ

OR condition “D” ;,A:mﬁ Ay v .
LT U AW
exists, in which case several San Diego emergency "
Officers are being pag ed Or emailed during SuCh alert - e e lzl:n?“;mc?mn:d:':gnhnttw:a;::neure‘l;tnlnv:tuzozozﬁnogn "2=‘"=“ o -
conditions, based on HPWREN data parameterization

by a CDF Division Chief. This system has been in [ pate: wed, 4 Aug 2010 09:31:05 -0700
operation since 2004. Subject: URGENT weather sensor alert

LP: RH=26.1 WD=135.2 WS=1.9 FM=6.8 AT=80.7 at
20100804.093100
More details at http://hpwren.ucsd.edu/Sensors/
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Incident-based sensor alert concept Centralized analysis and

automated alert generation

Event-deployed
networked sensors

Raw sensor

Wildland fire incident data

Configuration of
alert parameters Computer-generated
alerts

gl

_—

-

Notification to active e
firefighters about critical §__}
environmental changes

e

Command center
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e Real-time data visualization environment

e Marc Pelessone: HTML5/Canvas

« Mehran Ghamaty: Android smartphone

e Derek Tran: Android tablet




