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Spots cloudstreets 
Good for cirrus 
(badly forecast) 



METAR text: KDPA 151952Z 31010KT 10SM SCT039 M01/M10 A3014 
RMK AO2 SLP216 T10061100 

Conditions at: KDPA (CHICAGO/DUPAGE , IL, US) observed 1952 UTC 15 
February 2013 

Temperature: -0.6°C (31°F) 
Dewpoint: -10.0°C (14°F) [RH = 49%] 

Pressure (altimeter): 30.14 inches Hg (1020.7 mb) 
[Sea-level pressure: 1021.6 mb] 

Winds: from the NW (310 degrees) at 12 MPH (10 knots; 5.2 m/s) 
Visibility: 10 or more miles (16+ km) 

Ceiling: at least 12,000 feet AGL 
Clouds: scattered clouds at 3900 feet AGL 

Weather: no significant weather observed at this time 

Forecast for: KDPA (CHICAGO/DUPAGE , IL, US) 
Text: KDPA 151934Z 1520/1618 32012G17KT P6SM SCT040 

Forecast period: 2000 UTC 15 February 2013 to 0000 UTC 16 February 2013 
Forecast type: FROM: standard forecast or significant change 

Winds: from the NW (320 degrees) at 14 MPH (12 knots; 6.2 m/s) 
gusting to 20 MPH (17 knots; 8.8 m/s) 

Visibility: 6 or more miles (10+ km) 
Clouds: scattered clouds at 4000 feet AGL 

Weather: no significant weather forecast for this period 
Text: FM160000 30012KT P6SM BKN035 OVC080 

Forecast period: 0000 to 1500 UTC 16 February 2013 
Forecast type: FROM: standard forecast or significant change 

Winds: from the WNW (300 degrees) at 14 MPH (12 knots; 6.2 m/s) 
Visibility: 6 or more miles (10+ km) 

Ceiling: 3500 feet AGL 
Clouds: broken clouds at 3500 feet AGL 

overcast cloud deck at 8000 feet AGL 
Weather: no significant weather forecast for this period 

Cu! 

Increasing clouds 











12Z and 18Z 



Red: Temp 
Blue: Dew 
No cirrus! 



dalr 

salr 

cloudbase 

Surface dewpoint Temperature 

Pressure 
What happens when you lift a parcel 



Surface dewpoint Temperature 

Pressure 

Top of dry thermals 

So, the day depends on the ambient air. Case 1: blue thermals 



Surface dewpoint Temperature 

Pressure 
What happens when you lift a parcel 



Surface dewpoint Temperature 

Pressure 
Cumulus with a capping inversion 

Air around cus dry. 
They go up, and 
evaporate 



Surface dewpoint Temperature 

Pressure 
The effect of wet surrounding air 

Air around cus wet. 
They evaporate slowly 
and spread out.  
Also more moist air is 
entrained, more heat 
released in 
condensation 



Surface dewpoint Temperature 

Pressure 
Typical Uvalde/Hobbs soundings 

Clouds go up, but evaporate 

Thunderstorms! 



Purple:  
lifted parcel 
 
Cloudbase 
Hard inversion 
Mixing /shear 
Dry aloft 
Hockey stick 
Ground moisture 
 



20:00  
Greater mixing 
Inversion rising 
More clouds 



2100 
Moist air arriving 
More clouds 
 



22:00 
 
More moisture 
& clouds. 
Clouds won’t 
evaporate – bkn 
Losing hockey 
stick 



2300: 
Clouds! 

Moral: The 
sounding changes 
over the day as 
• Ground heats 

air 
• Cold or warm air 

blows in 
(“advection”)  

• Humid or dry air 
blows in 



Saturday in 
Orlando:  
Cirrus 



Blipmaps! 
• Same analysis 

but over a wide 
area, see where 
to go.  

• Thermal strength 
• 300 = minimum 
• 400 = good 
• 500+ = great! 
• Rap vs. Nam 
• If it’s bad, is it no 

sun or bad air? 

 ”W* = [ (g/To) Qs D ]1/3 where D is the boundary layer depth (or thermal depth), Qs the surface heating, and (g/To) a known 
buoyancy constant “   
This parameter assumes that buoyancy results solely from surface heating - but if convective clouds are present then additional 
buoyancy will be released aloft by condensation heating, increasing thermal strengths 



Why thermals are stronger when there are cu 
• Look for actively building cu! 
• In thin cloud conditions, wisps are strong thermals just hitting the cloudbase 
• In more cloud conditions, look for the biggest tallest cu still building 





BL top TI=0 height.  
• The most important 

parameter on blue days in 
Chicago 

• With clouds it’s the top of 
the clouds 

• If it’s bad, why? No sun? 
Low inversion? Wet 
ground?  



BL wind 



Also:  

Up! 



• Notice how wind slowing at Michigan shore (land friction) makes a convergence, 
speeding up at IL shore.  

• Summer usually has the opposite pattern.  
• E Michigan shore?  
• Nam and Rap differ a lot – structures a bit too small for models 
 

Up/down motion -- convergence 



Summer 

Cold air over lake 

Summer lakeshore convergence 



2. Wind speeds up, coriolis 
pushes right, lake cools 

1. NW wind  

3. Convergence line! 

Cold lake air 

Warm land air 

Air has a lot of momentum! 



• Fall: Lake is warm and humid!  
• Bands of cu can line up across the 

wind! 



Cu cloudbase 

Cu potential 

Very sensitive to dew point! 
(Nam is wet, Rap is dry, neither 
models ground moisture well) 

Cu potential, cu cloudbase 



OD cloudbase 

OD potential 

OD potential, cloudbase -- spreadout 

OD uses average BL humidity, not 
surface, to forecast cloudbase 

Look at sounding  for spread above cloudbase to see 
if clouds will evaporate or spread out 



Cape: Thunderstorms? 

cape 

Convective Available Potential Energy is a measure of the atmospheric stability affecting deep convective cloud formation above the BL.  Higher values indicates 
greater potential for strong thunderstorm development and larger updraft velocities.  Thunderstorm strengths associated with CAPE values (as published by 
Wright-Patterson AFB) are:  0=none, 300-1000=weak, 1000-2500=moderate, 2500-5300=strong  [note that these values are relative to the very large 
thunderstorms which occur in the Mid-West!].  This parameter only indicates the potential for thunderstorm formation - for thunderstorms to actually form also 
requires some triggering mechanism which produces upward motion, such as flow over a ridge or convergence.  This parameter is obtained directly from model 
output and not from a BLIPMAP computation 
 
Let the pros forecast thunderstorms 



Surface heating: 
How much energy the ground is 
putting in to the air 
Ground water, crop type, city, 
cloud cover all influence it.  



Total cloud cover 
• Our one cirrus forecast 

tool 
• Warning: Even thin cirrus 

gives 100%! 
• 7-14% purple is ideal 

cumulus field 



Surface sun: 
How much solar energy 
is hitting the ground. A 
good measure of cloud 
cover x cloud thickness.  
 
(Reminder: Solar 
heating: how much 
energy the ground 
transmits to the air. Total 
cloud cover: how much 
cloud, but not how 
thick)  





Part II. Micro meteorology lessons in New Zeala  
• Mostly mountain thermaling / easy glide to f  
• Exceptionally well run professional operation 



Day 1: Wave:  



NOT! 



Sweet home Chicago The ridge 

Cloud soaring 
With wind shear 

Cloud is forming here – very dangerous! 

Best lift is here out in the blue! 







“Hydraulic Jump” with overlying wave 





Wave insertion 

Not so easy… keep going upwind 
Strong, laminar 

Less wind, turbulent 

Transition 



Lesson for Chicago 
Why we turn in to the wind when we thermal! 
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