
 

 

UDOT Weather Operations’
Wildfire and Debris Flow 
Response 
Jeff Williams 
Cody Oppermann 

Western States Rural Transportation Technology Implementers Forum | Yreka, CA | June 14, 2023 



UDOT Weather Operations
Where We’re At 

Central Maintenance Traffic Management Division 
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UDOT Weather Operations
How We’re Organized 
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Seeley Fire, 2012 
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Seeley Fire, 2012
Background 
• June 26 – July 18, 

2012 
• Lightning caused 
• 20 canyons intersect 

SR-31 
• Burned slopes rise up 

to 2,500’ vertically 
above SR-31 

• SR-31 AADT < 300 
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Radar Coverage 
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Seeley Fire, 2012
Debris Flow Event Snapshot 
• July 17 – Huntington Forecast: Thunderstorms will develop 

once again… 
• July 18

• 1:47 pm – RWIS rainfall alert 
• 1:49 pm – UDOT Weather Group alerts UDOT personnel 

• “Heavy rain and thunderstorms developing over Seeley Burn scar once 
again... ~0.20" rainfall in 10 minutes, this has been enough to produce 
flash flooding and mudslides/debris flows the last few days, so expect 
additional impacts today.” 

• 1:58 pm – RWIS rainfall alert 
• 1:59 pm – RWIS rainfall alert 
• 2:04 pm – RWIS rainfall alert 
• 2:04 pm – National Weather Service issues Flash Flood Warning 
• 2:41 pm – National Weather Service reissues Flash Flood 

Warnings 
• 3:51 pm – Region 4 alerted TOC about mudslide/road closure 
• 3:54 pm – TOC posts on Twitter SR-31 mudslide/closure 
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Seeley Fire, 2012
Sample Feedback 
• Huntington Shed Supervisor – Mike Stuart

• “Really appreciates the Weather Desk’s help, justifies all of the 
work we are doing.” 

• “How long before the next storm? We will not be working at 
the mouths of the canyons until it is over”. 

• “Debris has come over the road again. It almost wiped out
a contractor. Road is closed. It occurred roughly the time 
one of the forecasters called.” 

• “Thanks for the call. It helps me justify overtime at the end 
of the week. There is not much drainage left. Anything will
come over the road.” 
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Utah Burn Scars 
• 19 burn scars have 

produced debris flows
that impacted UDOT
roads since 2012 

• Multiple road closures 
• Fatalities due to blowing 

dust and debris flows on 
the highway

• Mitigation efforts have a 
large positive impact 

• 14 burn scars are 
currently being
monitored for potential
debris flows 
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Utah Burn Scars Log 
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Utah Wildfires 
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Before the Fire – 
Detecting New Fires 
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During The Fire – 
Weather Operations 
• Monitor fire’s • Forecast any impacts 

progress/area to traffic/infrastructure 
(low visibility, near-
road flames, falling
rocks, etc.) 
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During The Fire – 
Incident Response 
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Outside Agency Coordination 

Other 
Private 

Stakeholders 
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After The Fire – 
BAER Assessment 
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After The Fire – 
NWS Assessment 
• NWS SLC Hydrologist will join 

BAER team or conduct own 
assessment. 

• “Utah Post Wildfire Team” 
convenes 

• State/federal officials 
• Local officials from impacted 

communities 
• Other affected stakeholders 
• UDOT Weather Operations to join 

this team 2023 

• Will deploy tripod(s), issue 
weather outlooks (various
deliverables), watches/warnings,
provide decision support, and
hold community meetings/conduct
area-wide messaging 
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After The Fire – 
Weather Ops. Assessment 

• Evaluate slope, burn intensity, debris flow probability,
culvert quality, and placement of the portable RWIS… 
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Forecasting/Alerting Process 
Two days prior to event 
‐Phone alerts to UDOT 
personnel 
‐Written notice on daily 
forecast 

One day prior to event 
‐ Phone call updates 
‐Written shed forecast 
notice 

Day of event 

‐ RWIS rainfall alert 
‐ Camera visual 
‐ Radar analysis 

‐ Alert UDOT 
personnel 
‐ Provide impact 
timing forecast 

Verify debris flow 
occurrence with 
UDOT personnel 
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Assessment after first debris 
flow 
• What were the impacts? 
• How much rain fell? 
• What does the landscape look like now? 

• Mitigation efforts? 
• If yes, was it effective? 

• Reevaluate alerting criteria and longer-term 
use of portable RWIS. 
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Drainage Mitigation
Tank Hollow Fire 
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Trailer/Tripod Placement 
• Deploy after ~100% containment only 
• Primary concerns – water treatment plant, e.g., and not a 

UDOT road? 
• Land available – coordination with landowners 
• Radar coverage 
• Cell/solar coverage… 
• Not visible 
• Camera view / dummy camera 
• Not the highest point, but also not in a drainage 
• RAWS (time of deployment) – predominantly during the fire 
• Winter weather – need to pull it back? Trailers usually yes 
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Trailer Setup 
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Trailer Setup
Ready to transport 

• Simple trailer with metal plate 
(provider unknown) 

• Campbell Scientific UT10 tower 
with base 

• Battery/controller enclosure 
(Kobalt Jobsite Box) 

• Pole with solar panels and pole 
mount 

• Spot for spare tire 
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Trailer Setup
UT10 Tower bases 
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Trailer Setup
Enclosure 
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Trailer Setup
Transporting equipment (gently…) 
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Trailer Setup
Enclosure equipment 

• Campbell Scientific
CR1000X datalogger 

• Network camera 
midspan/POE injector 

• Cell modem 
• Power distribution 
• Morningstar Prostar

MPPT-40M solar 
controller 

• Breakers 
• 2  RELiON RB100 

LiFePO4 batteries 
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Trailer Setup – Tower equip. 
• RM Young 05103 anemometer 

(provided by Campbell 
Scientific) 

• Axis M5525-E network camera 
with T91L61 wall-and-pole 
mount 

• Campbell Scientific CS125 
present weather and visibility
sensor 

• Two  Wilson 301111 yagi
antennas (main and diversity) 

• Variety of temp/RH sensors… 
Currently a Campbell Scientific 
HygroVUE10, radiation shield 

• Texas Instruments TE525 rain 
gauge (provided by Campbell 
Scientific) on crossarm and 
right-angle mount 
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Trailer Setup – Cable mgmt. 
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Tripod Setup
Tripod equipment 

• 

• 

• 
• 
• 
• 
• 
• 

• 

• 

Campbell Scientific CM355 w/
CM310 (CM106B more standard) 
Campbell Scientific 850 and 17589 
lightning rod 
TE525 
Wilson 301111 
“Dummy” camera 
Temp/RH sensor, radiation shield 
Anemometer 
Campbell Scientific ENC16/18
enclosure 
Campbell Scientific 31107 solar 
panel mounting kit 
(Large) solar panel (Dasol DS-A18-
135, discontinued) 
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Tripod Setup
Enclosure equipment 

• CR1000X 
• Morningstar

Sunsaver MPPT-15L 
• Cell modem 
• Breakers, power 

distribution 
• RELiON RB52 
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Axis M5525 

• Low-power network
PTZ camera to 
evaluate radar and 
conditions 

• Set up to share with 
desired stakeholders 
with controlled logins 
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05103 Anemometer 

• Evaluate the potential 
of blowing dust 

• Evaluate any 
downburst winds – 
assess strength and
lifecycle of a 
thunderstorm 
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CS125 Visibility and Present 
Weather Detector 

• Evaluate blowing dust 
severity – Can detect 
rainfall, but will use 
rain gauge ultimately 
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Sometimes a Campbell Scientific
CS655 (soil moisture) 

• Evaluate wetness of 
soil to determine if 
blowing dust could be 
a concern 
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TE525 Rain Gauge 

• The star of the show 
• Tipping bucket 

mechanism, 
datalogger will alert at
specified threshold(s) 
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Sometimes a Campbell
Scientific ClimaVUE50… 

• All-in-one device that 
combines temp/rh,
wind, and
precipitation, but also
has lightning
detection and solar 
radiation 

• Better for cheap, 
long-term installs
where wind is not a 
concern 
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(Consistent) Wiring Diagram 
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Maintenance/Calibration 
• Treated like any other 

RWIS when in the field 
• Part of annual 

preventative maintenance
cycles and will conduct 
any response
maintenance 

• Since they’re usually 
brought back in fall,
sensors can receive 
calibration and 
maintenance at the office 
before being placed back
in the field the following
year 
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Longer-Term Maintenance 

• As needed, bring to 
vehicle maintenance 
at UDOT HQ for 
repaint and tail-light
repair. 

• Repair/replace solar 
poles and solar
mounts, jack stands,
enclosures 
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Rainfall Threshold Determination 

• Cannon et al., 2007: 
• South-central and southwestern Colorado: 

• I = 6.5*D-0.7 

• I = 9.5*D-0.7 

• Ventura County and San Bernardino/San Gabriel/San Jacinto 
Mountains, California 

• I = 12.5*D-0.4 

• I = 7.2*D-0.4 

• Same California Mountains, after one year of vegetative 
recovery and sediment removal: 

• I = 14*D-0.4 

• Threshold of 25 mm/hr (~1 in/hr) higher 

• I = rainfall intensity (mm/hr) 
• D = duration in hours 
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Rainfall Threshold Determination 
Looking for that 10-min threshold... 

Equation Rate required for 10 
minutes (mm/hr) 

10 minute amount 
required (inches) 

I = 6.5*D-0.7 22.783 mm/hr 0.149” 

I = 9.5*D-0.7 33.299 mm/hr 0.218” 

I = 12.5*D-0.4 25.596 mm/hr 0.168” 

I = 7.2*D-0.4 14.743 mm/hr 0.097” 

AVERAGE: 0.158” 

But… The Seeley Fire was observing debris flows < 0.15”/10 minutes… 
And we’d like to be on the more cautious side… 
Therefore, we chose a value of 0.10” in 10 minutes for highly sensitive fires 

Eventually decided 0.15” in 10 minutes for moderately sensitive fires 
and 0.2” in 10 minutes for low sensitivity fires 

Evaluate fire sensitivity each year (usually trending lower, or dropped altogether) 
Note other duration thresholds…. 
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CR1000X Datalogger
Programming – Page 1 
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CR1000X Datalogger
Programming – Page 2 
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CR1000X Datalogger
Programming – Page 3 
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CR1000X Datalogger
Programming – Page 4 
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CR1000X Datalogger
Programming – Page 5 
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CR1000X Datalogger
Programming – Page 6 
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CR1000X Datalogger
Programming – Page 7 
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CR1000X Datalogger
Programming – Page 8 
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CR1000X Datalogger
Programming – Page 9 
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UDOT’s RWIS Network -
Dataflow 

Instant Alerts 
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Challenges/Lessons Learned 
• Deployment challenges 

• Landowner 
• Out of view 
• Capture rainfall without being a 

lightning rod 
• Solar/cell coverage 

• Timeliness/latency of the 
alerts, public messaging in 
rural areas 

• How long will the burn scar be 
a threat 

• Some burn scars can cause 
issues long after it is thought
that it has healed 

• More of a NWS impact? Or a 
UDOT impact? Or both?... 
Who has the more appropriate 
resources? 

• Coordination/flow of 
information 

• What work is being done 
outside Weather Operations? 

• Sharing information outside of 
UDOT 

• Avoid duplication of efforts 
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Future Process – 
UDOT Wide 
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 Future Process – UDOT 
Weather Operations 

Mostly the same, but with increased coordination 
No intention to add more portable RWIS 
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IIJA Impacts 

• Five-year PROTECT 
From the “2023 UDOT Strategic Direction” program 
https://udot.utah.gov/strategic-direction

• Resilience planning 
and improvements 
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Conclusion 
• Wildfires will continue, 

the severity by year will
ebb and flow 

• Be prepared and 
continue to have 
equipment ready to go 
if a fire is expected to 
cause impacts 

• Focus on UDOT safety 
and swift response and 
coordinate with all 
applicable stakeholders 
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Questions? 

Jeff Williams 
Weather Program Manager 

jeffwilliams@utah.gov 

Cody Oppermann 
Program Specialist/RWIS Coordinator 

coppermann@utah.gov 
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