
Automated Wind 
Warning System 

Caltrans – District 9 Bishop 
 



District 9 - Bishop 



Background… 

ó Area weather and topography 
ó Facility – highway 
ó Vehicles – Volume & Class 
ó Windsocks 



Red Hill RWIS – Focus Area 



Cut & Fill – “One-Two” Punch 



Previous Solution… 



Current Solution… 



Need & Purpose 

ó Reduce occurrence of accidents due to 
UNEXPECTEDLY high cross winds by… 
ó Advising drivers of conditions and… 
ó Alerting Caltrans and CHP of conditions or 

need for high profile vehicle closure 



System design considerations 

ó Remote power & communications 
ó Stand-alone system – no operator required 
ó Info to operators via text/email 
ó Off the shelf hardware & software 
ó High quality and value 
ó Part of Minor B Project ($150k max) 
ó Construction + equipment - $105k (5 sites) 
ó Designed, inspected, installed, and maintained 

by D9 Operations/Electrical 



System Diagram 



The System… 

ó Solar Power System 
ó Flashing Beacons 
ó RWIS 
ó RF RPU Links 
ó Cellular Modem 
ó Miscellaneous… 



Solar Power System 

ó Design Criteria – Excel Spreadsheets 
ó Equipment - List 



Solar Power System - Master 



Solar Power System – FB Signs 



Solar Power System 
Equipment 

ó PV panels: Kyocera KC85T - 62 watt 
ó Charge controller: Precision Solar Controls 

- DPC2000 
ó Batteries: Concorde Sun Xtender 89 A-hr 

 



Flashing Beacons 

ó Standard AC vs. DC Power? 
ó One or two per sign?  
ó Size?  
ó Visor type? 
ó Flasher: DPC2000 – auto or local control 

 



RWIS – Road & Weather 
Information System 

ó RPU: Campbell Scientific CR1000 
ó Anemometer: R.M. Young 05103-5 
ó Temperature & Humidity:  CS HMP45C 
 



Some Pictures… 



Campbell Scientific RPU – CR1000 

ó Powers sensors 
ó Converts sensor outputs to values 
ó Performs calculations 
ó Makes control & communication decisions 
ó Sends commands via RF 
ó Sends texts via cell modem when needed 
ó Sends data periodically via cell modem 



RPU Program 

ó “BASIC” type programming 
ó Define variables 
ó Define “scans” 
ó Gets sensor data 
ó Calculations 
ó Decisions 
ó Notifications 
ó Stores data to tables 



Data Examples 

ó Historical Weather Data 
ó Text & Email Notifications 



Data Table – 2 hour 

 



Sample SMSs – Beacons On & Off 



Sample SMSs – High Winds 



Weather Sensors 

ó Anemometer: R.M. Young 03105-5 
ó Propeller type 
ó Accurate, durable, serviceable  
ó Icing not a problem 
ó Mounted at 16 feet for serviceability 
ó Temperature/Humidity: SC HMP45C 
ó Mounts in solar shield 



RF RPU Links 

ó Campbell Scientific RF401 
ó 900 MHz spread spectrum – unlicensed 
ó Actual distance: <1 mile 
ó Tested range: 4 miles 
ó 3dB Omni-directional antennas 



Cellular Modem 

ó Ctek 4400 
ó Advantages – versatility & configurability 
ó Accessory: Power Minder - for voltage 

data 
ó “Trucker” Omni antenna – same as used 

for many D9 Census sites. 



Miscellaneous 

ó Two Post Signs – 6”x8” wood 
ó 16’ Tower – 1A signal pole (4 ½” galv.)     

with 2” square metal extension 
ó Security… 



Future Work & Projects 

ó Calculate & Use Crosswind Vectors 
ó US 6 – Benton, US 395 – Jct. SR14 to 

Independence 



Lessons Learned 

ó Learn from pioneers 
ó Keep it simple… 
ó as long as it works! 
ó Expect unforeseen challenges  



Contacts… 
Questions?  Comments? 

ó Philip Graham:  philip.graham@dot.ca.gov 
      (760) 872-5248 
ó Mitchell Ngo:    mitchell.ngo@dot.ca.gov 

      (760) 872-0628 
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