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Rather than a purely 
meteorological case study…

Operational successes 
and challenges we 

encountered through 
the forecast process and 

the event itself.



Easterly winds across southwest 
WY are funneled along the Uinta 

Mtns, downsloping over the 
Wasatch Mtns

Uinta Mtns
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1. Days Ahead



Synoptic Pattern

● Many of our downslope wind 
events typically have a closed 
low over southern UT and 
northern AZ

● We saw this days in advance 
and were able to start 
messaging the downslope 
wind storm potential pretty 
early

● Long-range models do not 
resolve surface gusts well! 
Thus, pattern recognition is 
key



Other Tools

700-mb 

cold-air 

advection and 

winds
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2. The Day of the Event



Time to Write TAFs!

Logan (LGU)

- Anecdotally the most difficult 
to forecast for during 
downslope events

Ogden (OGD)

- The closest TAF site to the 
Wasatch/higher terrain

- Most persistent E winds

Salt Lake City (SLC)

- Most air traffic



18Z Package: 3/14

● Often, these TAF sites fluctuate between 
gusty easterly winds and light westerly 
winds

● Can make it a challenging forecast
● Has implications especially for busy 

airports such as KSLC
○ Air traffic impacts
○ Strong crosswinds that may be challenging for 

some aircraft
○ LLWS



18Z Package: 3/14

● SLC and OGD turned out fairly well
● LGU however…

○ Remained gusty out of the east overnight!
○ Models did not capture this well

● I wished we had a local climatology of 
these sites during downslope winds

○ Make up for model limitations in the Cache 
Valley by improving your conceptual model 
with the local climatology in mind

○ More on this later…



3. During the Event



Salt Lake Valley
3/14/2024 3PM

● Start of the event: 
○ Persistent E winds 

through the northern Salt 
Lake Valley
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Northern Wasatch 
Front
3/14/2024 3PM



Salt Lake Valley
3/15/2024 9AM

● E winds enhanced by Parley’s 
Canyon

● Light W winds at KSLC
○ Led to some confusion from the 

Tower about why the winds 
transitioned and when/if E 
gusts would return

● N winds at KU42



Salt Lake Valley
3/15/2024 9AM

● E winds enhanced by Parley’s 
Canyon

● Light W winds at KSLC
○ Led to some confusion from the 

Tower about why the winds 
transitioned and when/if E 
gusts would return

● N winds at KU42

Collaboration 

is key!



Northern Wasatch 
Front
3/15/2024 9AM



Cache Valley
3/15/2024 9AM





Using all of our available observations 
to monitor and anticipate changes:

+ TDWR
+ Upper-air soundings
+ MDCRS soundings
+ Surface observations
+ Satellite
+ PIREPs



4. Post-Event Thoughts



2024:

Sep 
2020:

Logan: 47 mph
SLC: 35 mph

Peak Gusts



In Review
Successes:

● Pattern recognition using tools other than model 
surface gusts to get more lead time

● Using the AFD to describe uncertainty
● Utilizing all of our available observations

Opportunities for improvement:

● Discussed with CWSU that we could meet with the 
Tower/TRACON/local airports to discuss downslope 
winds in our annual meetings

○ Better than trying to explain how downslope winds work 
during the event

○ Can also explain that these will be a low confidence 
forecast

● Developing local TAF site climatologies for these 
events…

Credit: AP Photo/Rick Bowmer Sep 2020



Reference of Local TAF Sites During Downslope Events
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Key Takeaways

Be proactive in reaching out to your partners!

Encourage the development of local TAF climatologies for events 
like these (or other infrequent events)



Questions?
Contact:

julie.a.cunningham@noaa.gov
nws.saltlakecity@noaa.gov

3/14/2024



PIREPs
SLC UUA /OV BTF/TM 1642/FL066/TP P28A/TB MOD-SEVERE/RM NORTHBOUND I-15/SHORELINE
SLC UA /OV 5 MILES NORTH OF/TM 1655/FL090/TP B190/TB MODERATE TO SEVERE TURBULENCE AT BUBBY
SLC UUA /OV OGD270015/TM 1740/FL120/TP DH8A/TB SEV 120-140
SLC UA /OV TCH357014/TM 2015/FL350/TP B752/TB MOD/RM MOD MTN WAVE -20KTS /ZLC
SLC UUA /OV 10 NE SLC/TM 2149/FL080/TP C210/TB SEVER TURB/RM OVER I15 FREEWAY
SLC UA /OV KSLC010012/TM 0516/FL145/TP A21N/WV 13017KT/TB MOD 130-150/IC NEG/RM DURC RUGGD3
SLC UA /OV TCH 350005/TM 1245/FL080/TP B763/TB MOD CHOP/RM DURD
LGU UA /OV LHO140030/TM 1356/FL250/TP A321/TB LGT-MOD CHOP 250/ZLC
SLC UA /OV TCH160006/TM 1431/FL060/TP E75L/WV 09030/RM DURGD WIND 09030 TO 300FT AGL THEN CALM 100FT AGL
SLC UA /OV TCH 165 007/TM 1733/FL053/TP B38M/WV 060/27/RM RWY 34R CROSS WIND CHANDES TO A HEADWIND @300 FEET 
AGL.
SLC UA /OV SLC/TM 1436/FL065/TP C172/WV 090040/TB MOD/RM STRONG CROSSWINDS OUT OF THE CANYONS
SLC UUA /OV TCH005010/TM 1515/FL070/TP EA50/TB SEV/RM OVR I15 FREEWAY NB
SLC UUA /OV TCH010009/TM 1550/FL065/TP C152/TB SEV
SLC UUA /OV VPLGN/TM 1632/FL060/TP DA40/TB SEV 060VP
OGD UA /OV OGD/TM 2021/FL380/TP B737/TB MOD /ZLC
OGD UA /OV OGD/TM 0240/FL380/TP B737/TB CONS MOD 380 /ZLC
SLC UUA /OV TCH020010/TM 0330/FL 065/TP DA42/TB SEV
SLC UUA /OV 18 N SLC/TM 0647/FL065/TP A320/TB SEV TURB/RM DURD +-20KTS
SLC UUA /OV TCH030001/TM 0917/FL060/TP BE9L/TB SEV 065-055/RM DURD ON FINAL RWY 17
SLC UA /OV TCH 238 001/TM 1149/FL048/TP B763/WV 25KT CROSSWIND AT 500 FT AGL 10KT CROSSWIND 300 FT AGL/RM ON 
APPROACH TO RWY 16R
SLC UUA /OV TCH012010/TM 1415/FL065/TP C172/TB MOD-SEV/RM IN I-15 VFR CORRIDOR NEAR LAGOON AMUSEMNT PARK
SLC UA /OV TCH347023/TM 1425/FL110/TP CRJ7/WV +/- 30KTS/TB LGT TO MOD T/RM DURD
SLC UUA /OV TCH350008/TM 1535/FL080/TP B737/TB MODERATE TO SEVERE /RM ALTITUDE 105 TO 075
SLC UA /OV IVOCY/TM 1540/FL090/TP B739/TB MOD-SEV/RM ILS RWY 17
SLC UA /OV TCH030010/TM 1630/FL175/TP B739/SK LINTICULAR CLOUDS 165-185/TB LT-MOD /RM DUR C



Local TAF Sites During Downslope Events
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LGU



SLC


