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Observation

• Mt. Adams, WA 

• August 12, 2017 – 3:21 PM PDT

• ~11,000 ft. elevation

• Cumulus mediocris clouds
• Moderate vertical extent

• No significant precipitation

• Haze below limiting visibility
• Smoke from wildfires



Skew-T: Salem, OR (8/12/17 – 5 PM PDT) 

• Initial conditions:
• P = 1000 mb, T = 25°C, Td = 15°C

• Follow constant w line and dry 
adiabat up to LCL (~875 mb)

• Relative Humidity at LCL [3.4]

• 𝑅𝐻 =
𝑤

𝑤𝑠
× 100 =

15

17
× 100 = 88%

• Continue up moist adiabat
• Less than than environmental lapse 

rate, so air is stable

• Low-level clouds (stratus) and 
possibly a few high clouds (cirrus)
• Where T and Td are close together

(Lessons 2 & 3) 



Skew-T: Salem, OR (8/12/17 – 5 PM PDT) 

Potential Temperature [2.58]:

Buoyancy Equation [2.69]:

B < 0 for ∆𝑧 > 0, thus the parcel will 
accelerate downward (stable air)

𝜽 = 𝑻( Τ𝟏𝟎𝟎𝟎 𝒑)𝟎.𝟐𝟖𝟔

𝜃1 = −9 + 273 Τ1000 500 0.286 = 322 𝐾

𝜃2 = 7 + 273 Τ1000 700 0.286 = 310 𝐾

𝑩 = −𝒈∆𝒛
𝟏

𝜽

𝒅𝜽

𝒅𝒛

𝑑𝜃

𝑑𝑧
≈
∆𝜃

∆𝑧
=

322 − 310

5800 − 3127
> 0

(Lessons 2 & 3) 



Synoptic Scale

• (1) WPC surface analysis map for 
8/12/17 at 2 PM PDT

• Offshore cold front approaching, but mostly 
clear skies around Mt. Adams

• (2) GOES-WEST visible satellite image 
for 8/12/17 at 3:15 PM PDT

• Two faint white spots as result of snow and 
isolated cumulus cloud reflecting sunlight

• (3) Radar composite for 8/12/17 at 3:25 
PM PDT

• Localized convective precipitation, but no 
widespread rain

(Lesson 7) 

(1)

(2)



Uplift by Mountain
• Cumulus cloud signifies instability and positively 

buoyant air parcels
• Contrary to SLE sounding & synoptic images support 

isolation of cloud(s)

• Mountain influences convection!
• Warm air (less dense) rises up heated slopes
• Cools to saturation - cloud base (LCL) at 600-700 mb
• As parcel rises in cloud, air remains saturated with 

RH = 100%, T = Td, w = ws, e = es

• Moisture, Aerosol (CCN), Cooling → cloud drop
• Kelvin (curvature) effect vs. Raoult (solute) effect 

described by Koehler Equation [5.13]:

• If sk < s, net condensation will occur, drop will grow

𝒔𝒌 =
𝒂𝒌
𝒓𝒅

−
𝑩𝒊𝑵𝒔

𝒓𝒅
𝟑

(Lessons 2,3, & 5) 



Winds and Forces

• Westerly flow aloft likely caused cloud to 
move to eastern side of mountain

• Streamlines drawn parallel to the wind barbs on 
500 mb map show this

• Wind speed increases in direction of 
streamlines → divergence

• Actual wind direction closer to NW

• Factor in turbulent drag because cloud probably 
below 500 mb level & over hilly terrain

(Lessons 9 & 10) 

SPC 500 mb map – 8/12/17 (5 PM PDT) 



Dry Haze
• Isolated thunderstorms in the mountains 

earlier in the day, but dry otherwise
• No measurable precip for 57 consecutive days

• RH = 23% at 2:53 PM PDT at The Dalles, WA

• Ridge of high pressure and relatively clear 
skies for the past week → aerosols stay in 
boundary layer

• PM 2.5 particles from forest fires (smoke)
• Scattered light quite effectively, with r near 

visible λ
• Mie scattering (x = 0.2-2000)

• Size parameter [6.18]:

• Particles well-mixed in boundary layer
• Transport of heat, moisture, & momentum

• Net downward radiation, but 𝑄𝐻 > 𝑄𝐸 (B > 1) 
because of aridness

𝒙 =
𝟐𝝅𝒓

𝝀

Satellite image – 8/6/17 

UW WRF-GFS 500 mb map – 8/8/17 (5 PM PDT) 

(Lessons 4, 6, & 11) 
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