
Wind Unit

The following pages are needed for students investigating 
wind. 

Each student will need an investigation notebook. 

You can choose to print evidence for each student, or one 
or two copies for students to look at together.

The evidence following the notebook are all primary 
sources, such as forecasted wind speeds from weather 

models and observed wind speed recorded during the fire.

Directions and handouts for all students are here.

Notebook and evidence for Precipitation is here.
Notebook and evidence for Temperature is here. 

Notebook and evidence for Forecast is here.

https://www.boulder.noaa.gov/wp-content/uploads/2025/12/Case-Study-Marshall-Fire-Directions.pdf
https://www.boulder.noaa.gov/wp-content/uploads/2025/12/Case-Study-Marshall-Fire-Precipitation.pdf
https://www.boulder.noaa.gov/wp-content/uploads/2025/12/Case-Study-Marshall-Fire-Temperature.pdf
https://www.boulder.noaa.gov/wp-content/uploads/2025/12/Case-Study-Marshall-Fire-Forecast.pdf
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Forecasters 
could see a 
likelihood of 
very high speed 
winds by 
looking at the 
HRRR weather 
model. This 
image is a 
predication 
from the model 
from December 
29th, predicting 
conditions on 
December 30th.

Forecasters 
could see a 
likelihood of 
very high speed 
winds by 
looking at the 
HRRR weather 
model. This 
image is a 
predication 
from the model 
from December 
29th, predicting 
conditions on 
December 30th.



Forecasters 
could see a 
likelihood of 
very high speed 
winds by 
looking at the 
HRRR weather 
model. This 
image is a 
predication 
from the model 
from December 
29th, predicting 
conditions on 
December 30th.

Area Forecast Discussion
Issued by National Weather Service  Denver/Boulder, CO

344 AM MST Thu Dec 30 2021

SHORT TERM... (Today and tonight)

Issued at 300 AM MST Thu Dec 30 2021

Nearly calm flow dominates over the area today through tonight as sfc low pres intensifies from WY into 
CO. For the mountains, cross-sections show moisture depth rather limited today but does increase by 
tonight. Orographics certainly are favorable along and south sides in the Front Range. Overall, though, 
most mtn areas will see periods of light snow through the day with heavier snow developing late this 
evening and overnight. Also surface winds will be sustained and a lot of blowing snow and low visibility will 
occur over the higher passes. Thus no changes have been made to warnings. However, Middle and North 
Park will need an advisory for blowing following snow for tonight which will continue through Friday.

Meanwhile, biggest headache tonight has been trying to figure out high wind potential, in and near the 
foothills, later this morning through the aftn hours. High resolution data has been showing sporadic 
down-sloping momentum even to the base of the foothills, and possibly affecting the western areas of the 
I-25 Corridor from Denver north to the Wyoming border. Analysis of cross-sections don't show much mtn 
top stability for a mountain wave to develop. However, some of the higher resolution data does show some 
amplification late this morning thru mid aftn. Cross-sections show low level gusts of winds near the surface.

I certainly can't rule out strong winds at lower elevations near the base of the foothills for a few hours. 
HRRR shows gusts up to 90 mph and has these winds spreading further east than some of the other 
Hi-Res data. Confidence in all of this isn't high, however, I can't ignore what I'm seeing so will issue a High 
Wind Warning for zones 138,38 and 39. Overall appears high wind threat will decrease by 2300.



Wind Observations, December 30, 11am       Black = sustained winds, Red = wind gusts



Wind Observations, December 30, noon      Black = sustained winds, Red = wind gusts



Wind Observations, December 30, 2pm     Black = sustained winds, Red = wind gusts
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