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Let’s try to make this as interactive 
as possible 

• If you have any questions along the way, 
please ask 

• If you have any personal experiences to 
share that go along with the presentation, 
please feel free to do so 

• An expanded version of this weather 
presentation is at 

joeandfrede.com/wx/Mountain_Weather.ppt 



Dangers of Mountain Weather 
• Thunderstorms 

– Lightning 
– Strong winds 
– Hail 

• Snowstorms 
• Hypothermia and Frost Bite 
• Wet rocks from rain 
• Flash flooding 
• Strong Non-thunderstorm Winds 
• Fog 



How to prepare for your hike 
• Select best time of year for hike – considerations 

– monsoon season (~early July – mid August) 
• at least slight chance of thunderstorms nearly every day 

– snow cover melt off date (~early – late June) 
• check SNO-TEL stations: 

http://www.wcc.nrcs.usda.gov/snow/index.html 

– ice up date (mid-September – early November) 
• scrambling routes often become technical after first 

significant mountain snowfall in fall 
– especially north-facing aspects w/ little sunlight 

• For example, a hike with a long time above timberline and 
north-facing scramble might be best scheduled for early-mid 
September (or start before sunrise in July or August) 

http://www.wcc.nrcs.usda.gov/snow/index.html


How to prepare for your hike 

• Check the weather forecast for where you 
plan to hike (NOT Ft. Collins) 
– Know that forecasts can be wrong 

• Be prepared for any type of weather 
possible 
– There is rarely a 0% chance of  
   thunderstorms in the summer 
– Small, puffy cumulus can explode into 

thunderstorms within a half hour 
– At high elevations, you can be caught in a 

whiteout snowstorm any month of the year 



Good weather forecast sites 

• Colorado Avalanche Information Center (winter) 
– avalanche.state.co.us 

• National Weather Service (pinpoint forecasts) 
– weather.gov 
– personal experience: NWS often predicts lower chance of 

thunderstorms than reality 

• Private forecast companies usually give more 
generic forecasts for towns, and not peaks 
– e.g. The Weather Channel, Accuweather 



Good sites for current conditions 

• Snotel automated sites 
– https://www.wcc.nrcs.usda.gov/snow/ 
– temperature and snow depth 

• Denver NWS weather radar 
– radar.weather.gov/radar.php?rid=ftg 
– Radarscope weather app ($10) 

• For many other websites 
– see my website: 

http://joeandfrede.com/wx/wx_bookmarks.html 
 



Be prepared for cold and wet (even 
if not in forecast) 

• You can get hypothermia at any time of 
the year 
– Cool Air + Wet You + Wind = Hypothermia 
– Before a storm it might be 65  
– During/after storm it might be 45 and if you’re 

wet, evaporation might make it feel like 32 
– Adding a 25 mph wind, it can feel like 19! 

• Bring rain gear on every hike, even when 
chance of rain is “0%” 



Hiking in the “winter” 

• At high elevations, you can be caught in a 
whiteout snowstorm any month of the year 

• What starts out as a clear calm day can 
quickly change to a blizzard 

• Check the weather forecast for where you 
plan to hike (NOT Ft. Collins) 
– Good sources: CAIC, NWS 
– Know that forecasts can be wrong 
       so be prepared for anything 



Hiking in the “winter” 
(cont.) 

• Bring along gear as if you might have to 
spend the night 
– e.g., plenty of extra clothing layers, 

emergency blanket, water, food, lighter, etc. 
– If ever you do get stuck in a freak storm, you’ll 

be glad you were prepared! 
• Always be aware of potential avalanches 

in avalanche country 
  Low Avalanche Danger ≠ NO Avalanche Danger 
 



Strong winds 
– Winds can be particularly variable and  
gusty in the mountains (Chinook winds are common in 

winter, while thunderstorm winds are common in 
summer) 

– Be careful near edges 
– Do not hike in beetle kill/burn areas on very windy 

days 
– Be careful not to set up tent beneath dead/sickly trees 

• or underneath lone tall trees (because of lightning risk) 



Other potentially dangerous 
mountain weather 

• Flash flooding 
– Do not try to out-run 
– Climb to higher ground 
– Do not try to cross flooded streams or roads 
– Be careful where you place your campsite 

• upstream storms can create unexpected downstream 
flooding 

• Slick wet rocks 
– If in scrambling terrain, plan to finish 

scrambling before rain hits 
– Wet rocks are much more slick than dry 
– Wet lichen is especially slick 



Other potentially dangerous 
mountain weather 

• Fog 
– With low visibility, you can quickly become lost even 

with a map and compass 
– You can accidentally wander into dangerous terrain 

(steep rocky slopes, crevasse fields, etc.) 
 
 
 
 

• Hail – rarely is it dangerous, but it sure can hurt! 



Thunderstorms 
• You checked the weather forecast ahead of time, 

but now what can you do while on your hike? 
• During thunderstorm season, the most important 

thing to do 
– Watch cloud development 

• Might need to stop for a minute or two to study sky 
• If no good view of sky (e.g., tree cover, in gorge), may need to 

slightly detour to get better view 

• If you’re lucky to have cell signal on smart phone 
– do not expect cell signal in most mountain locations 
– use app that shows both radar AND your GPS location 

• e.g., RadarScope 



http://www.lightningsafety.noaa.gov/resources/LightningBrochure March30.pdf 

No place outside is completely safe … but some places are much safer than others 

not a linear scale 

deep valley lightning risk = 10% of tall peak risk 



How to recognize potential 
thunderstorm clouds 

1. If you have seen lightning or heard thunder in past 30 
minutes, expect any cloud of sufficient size to be 
capable of producing lightning 

2. Look for rain streaks coming from bottom of cloud 
3. Look for vertical development 
4. When the clouds get very tall, look for the formation of 

a wispy “anvil” at the top 
• An “anvil” indicates that the top of the storm is very high in the atmosphere 

where ice is present – a key ingredient for lightning 

5. Look for cauliflower cloud sides and/or tops 
6. Look for dark cloud bases 

 lightning can strike at any time if any of these conditions are matched, but the more of 
these characteristics you see, the more likely it is for there to be lightning 



Conceptual image 



tall { 

Evidence of lightning risk? 

wispy anvil top 

rain streaks 

cauliflower sides 

dark base 

actual photo 



Evidence of lightning risk? 

nothing yet 



Evidence of lightning risk? 

- clouds becoming tall, cauliflowery 
- storms possible within 30 minutes 



Evidence of lightning risk? 

looks pretty good for now 



a little later 

- vertical development beginning 
- cauliflowery 
- keep assessing sky conditions 



Evidence of lightning risk? 

- low clouds covering sky = can’t see what is happening 
- be extra careful 



Evidence of lightning risk? 

20 minutes later at the summit, looking the opposite direction 
- be aware of terrain that blocks your view of the sky 



Evidence of lightning risk? 

- photo taken in fall on day with no lightning risk 
- check forecast (but be aware it can be wrong) 



What should you do if lightning is 
getting close? 

• DO NOT PANIC 
– Descend to a safer location at a brisk but SAFE pace 

• You’ll go a lot slower if you twist an ankle! 

• If possible, get out of the open and away from 
any tall objects ASAP 

• If with a group, spread out >20 ft., but don’t get 
separated 

• If not possible to get to safety 
• crouch down in a low spot with only your 

feet touching the ground 
• avoid touching metal objects (e.g., hiking 

poles) 



What to be aware of while on your 
hike 

• Get back below timberline before storms form – 
not once they do! 
– A significant minority (15%) of strike victims are 

struck by the first bolt from a storm 
• Even if a nearby storm appears to be moving 

away, don’t push your luck 
– Movement of clouds within a storm are often 

different than the movement of the entire storm 
– The complex flow within the mountains can make 

for erratic storm motions and winds 
– Ongoing storms can quickly trigger new storms 

nearby 
 



What about “Bolts from the Blue”? 

• “Bolts from the Blue” are actually bolts 
from a storm that strike well off to the side 

    appear to be “out of the blue” 



When is lightning most likely? 

• The time of highest lightning strikes in 
Colorado is usually between 12 pm - 5 pm  

• However, the average first lightning strike 
of the day in Colorado is 11 AM and is 
often earlier 

• It depends on the day, as to when 
thunderstorms are likely to begin 
– check weather forecast 
– don’t use “rule of thumb” (e.g., noon) 



United States Lightning Density 

Fort Collins 



Colorado Elevation 

from “A High-Resolution Lightning Map of the State of Colorado” 
by Vogt and Hodanish (2014) 



Colorado Lightning Density 
Fort Collins 

from “A High-Resolution Lightning Map of the State of Colorado” 
by Vogt and Hodanish (2014) 

major peaks ~10x more likely to be struck than valley bottoms 



a lot more lightning strikes 
on high peaks 



Lightning strike frequency for Colorado by time of year 

mostly on plains 
and adjacent mtns 

monsoon 
season 

mountain 
storms nearly 

every day 

from “A geographical analysis of warm season 
lightning/landscape interactions across Colorado, USA” by Vogt 
and Hodanish (2016) 

mostly in 
SW Colorado 



Lightning strike frequency for Colorado by time of day 

from “A geographical analysis of warm season 
lightning/landscape interactions across Colorado, USA” by Vogt 
and Hodanish (2016) 

> 11 kft 
9-11 kft 
<9 kft 

check weather forecast for that day! 
   - every day is different 

storm frequency starts 
to ramp up at 9:30am! 



Lightning strike frequency by mountain range 
outer mountains - most frequent lightning 
inner mountains - least frequent lightning 
number of lightning days similar 
between ranges 



Don’t let decreased risk trick you 
into a false sense of security! 

• Most lightning fatalities are from storms with 
infrequent lightning* 
– because people are more likely to take the risk 

during a weak storm 
– ~67% of lightning victims killed by storms w/ < 1 

flash/min within 6 miles and 5 minutes 
– 15% of lightning victims killed by first strike 

from storm! 
* “Meteorological case studies of lightning strike victims in Colorado” by S. Hodanish (2012) 



Questions? 
Personal experiences? 
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