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\Washington State Reference Network

A Regional Cooperative of Real-Time GPS Netwaorks.

The Washington Slate Refersnce Nefwork is a cooperative of real-time GPS networks offering survey data and real-time GPS correction services

for Washington state, GPS data files from a network of continuously operating reference stations (CORS) are available for download to all
with real-time sarvicas available thrangh partnarships, memherchips and wheeriptionc

Visit Www. wsrn.org for more information...

Technology.
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real-time GPS correction
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Macro-GPS / Micro-GPS
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How Do We Get Micro in Real-Time?

Satellites




How Do We Get Micro in Real-Time?

By reducing sources of error that affect
GPS signals; like Atmospheric delays...



How Do We Get Micro in Real-Time?
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Dual frequency receivers, like those that can be used for
reference stations, can help model these delays...

A network of these stations can model these effects, and
create corrections that can be sent to field receivers...



Networks Worldwide
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Networks Worldwide

SAPOS
Network
Germany

Homum/BKG

Ostsee

Fehi
Nordsee ‘ehmam

Helgoland
]

Mecklenburg- o
Ll Dargun
Nordemey CaroLngEsvel °
[

o Vorpommern
Scmv.en'n Gistrow P

® 5ag segfherg
- = ,, Hamburg
Borkum g, ; o

Emden
/Knock

Hagenow "afc.?'m
[ ]

Esterwegen Breme rden
® Cioppent KY;‘ZBrandcnburg Ebers
Beilen (NL) = e g ideshausen ° Hankens- Oranien- EgeSwalpe
= ¥ leppen L biittel Fehrbellin burg
SUINISGentre e by @ rausberg
FirstenauDamme @ g U@ g S
orghon @ @ Niedersachsen Potsda Berlin |
Hannover ;
Deventer (NL) a  Braunschweig
A Hildes-

Houten (NL) =

Geldrop (NL) =

torkow [Oder
Y Helmgfe

heim
L]

A'gh’Claussual

Bennkekenstein Sachsen-
Anhalt

en-
walde @Winsdorf

Nordrhein- o
Wesel lamm
® L

erg Finster-

Bitterfeld
L]

Viersen [
®  @Dusseldor wintersg
Gumme

L
oo . Sachsen
® Elsta | spay
® e

Waldheim  Dresden
Westfalen

GroBhart-

inter.
hermsdorf

e German
Bemkastel- vt
Bamberg
Trier Meisenheim ¥
e -
@ girkenfeld t'5d Dutch
Erlangen e
Schén: - Austrian
Saarlan NeumarktOpt. g

3 Schwandorf
L
Saarbriicken \d () A . o
u
Eichstitt mcsein
ingen @
o &mubin.g
Landshut Passau ) _ Rohrbach / BEV
flenburg Freudenstadt Pfaffenhofen a0dshut pranii - ch
i ° J burg ®
= Tibingen Aoosbory e
Baden-Wiirttemberg

Villingen-
,eibu,gSchwe;ningen ® Biberach

. Ried / BEV

- (A

Sigmaringen

Schaffhause; Ravensburg
(CH;

O O Kreuziingen
Muttenz  Frick (

(CH) (CH)

Kitzbiihel / (OAW)
Sankt Gallen

(A)

= Lech/BEV
)




Networks Worldwide
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Wasington State Reference Network
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Reference Stations
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Drivers for Network Development

- Sustainable Development

- Scientific & Academic
- Geodesy & Survey

- Resource Management
- Asset Management

- Cadastral & Commercial

Puget Reference Station Network :




Geodesy and Surveying




Geodesy — Reference Framework

Questions? « Comments?

Height Modernization iz a program within NOAA's National Geodetic Survey (NGS) that provides accurate
height information by integrating Global Positioning Sys

For years, GPS has been used to determin
Height Modernization standard

tem (GPS) technology with existing survey techniques,
e accurate positions (latitude and longitude), but now, by following
specifications and techniques, GPS can efficiently est
fioning and navigational needs,

ablish accurate




Conventlonal Survey Example
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Structural Deformation Monitoring
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Dams and Reservoirs




Structural Deformation Monitoring




Plate Tectonic Studies
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Plate Tectonic Studies
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Plate Tectonic Studies
ZUSGS i

Cascadia earthquake sources
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| earthquakes (1700)

Source Affected area  Max. Size Recurrence
@ Subduction Zone W.WA, OR, CA Ma 500-600 yr
@ Deep Juan de Fuca plate W.WA, OR, M7+ 30-50 yr

Crustal faults WA, OR, CA M7+ Hundrads of yr?




Plate Tectonic Studies

TLOH to UUMK - Exp. motion = 2cm per year - Single station rapid motion detection with L1 delta phase
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JUPEM — Real-Time Network

Department of Surveying and
Mapping, Malaysia




Port Operations




Precision Tide / Current / Flood




Control Monumentation




Resource and Asset Management

Technician Level of Services

Sr Engr
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Roadblocks to Innovation

“The less we spend, the
less we get budgeted
next time”

“We get to charge our client
more with conventional
methods”



L 2C — Double Boost!

Improved Technology
&
Show of Support



A Call for a Nationwide Real-Time Initiative

« Support Real-Time GPS Initiatives Across the Nation
« Support Public Safety and Commerce

« Grants and Matching Funds for Public Networks

* Incentives for Commercial Networks

« Address Duplicity of Effort

 Vendor Solution Independent
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WWW.WSIN.org



