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- The Mountain Wind System

The mountain wind system is made up of four separate
wind systems:

Slope - These winds occur along the mountain slopes (either upslope
or down slope) and are driven by temperature differences
between the air over the mountain sides and the air over the

center of the valley.

~ Along-valley - These winds flow parallel to the mountain sides in the
center of the valley (either up-valley or down-valley)
and are influenced by temperature variations along the
valley axis. These winds may also be influenced by
slope winds affecting by Coriolis force.




The Mountain Wind System

Cross-valley - These winds blow perpendicular to the valley axis
from one sidewall to the other. They are driven by
temperature differences between the two sidewalls.

Mountain-plain - These winds blow up-slope or down-slope of the
mountain side on the outside of the valley. This system
develops as a result of temperature differences
between the mountain wall and the air over the
adjacent plain.
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Slope/along-valley Wind Cycle

The slope/ along-valley wind cycle is simply the diurnal
evolution of the thermally-driven slope and along-valley
wind systems. It is broken down into four phases:

- Evening-transition phase
-~ Nighttime phase

a - Morning-transition phase
- Daytime phase




Slope/along-valley Wind Cycle

. Evening-transition phase

» Slope winds transition from up-slope to down-slope

« Down-slope winds drain cold air into the valley

» Temperature inversion builds in valley as a result of the cold pool
i « Along-valley winds change from up-valley to down-valley

« End of phase is marked by the absences of all up-valley flow




Slope/along-valley Wind Cycle

Nighttime phase

 Valley atmosphere is ‘decoupled’ from the atmosphere above the
top of the mountains

 Prevailing down-valley and down-slope (drainage) flows
« Temperature inversion at surface - stable boundary layer

« Down-valley flow increases within the inversion layer - Nocturnal
down-valley jet forms

* Jet reaches its maximum just before sunrise



Slope/along-valley Wind Cycle

Morning-transition phase

» Slope winds begin to transition from down-slope to up-slope
« Up-slope winds bring warmer air to the mountain sides

 As valley surface heats up, rising currents lift and deteriorate cold
pool

* Down-valley jet weakens as along-valley winds transition from
down-valley to up valley

* End of phase is marked by the complete destruction of the
temperature inversion and the absences of all down-valley flow

¥




Slope/along-valley Wind Cycle

Daytime phase

 Valley atmosphere is coupled with the atmosphere above the
mountain range

* Prevailing up-valley and up-slope flow
« Absence of temperature inversion - unstable boundary layer
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Model of the diurnal evolution phases of the slope/along-valley wind cycle
(Whiteman 2000). The evening transition phase is shown in (a) and (b), the nighttime
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«  Slope/along-valley Wind Cycle

Disruption

Disruption of the diurnal wind cycle can occur when there is
an overlying synoptic scale condition such as a frontal system
or a mid-latitude cyclone. Conditions such as these can cause
what would have been down-valley nocturnal flow to become
cross-valley or up-valley flow.
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Forecast Challenges -- PBL
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e.g., Surface based Doppler wind
lidars

40010
DLR lidar
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Nocturnal DV] Formation
During T-REX

 Although the project focuses on terrain-induced rotors (which occur during
unstable boundary layer conditions), a large amount of data was also collected
for periods of stable BL conditions. These are termed Enhanced Observation
Periods (or EOPs) and last from two — three days.

« Data was collected at 30 second intervals from 16 surface stations along the

mountain valley. We will focus on the data collected from EOP3 and EOP4/5
- the periods with the most significant down-valley jets.

Working Hypotheses :

(1) the average error (bias) of modeled wind at 10 meters is within 10% of
the measured wind at 90% confidence level; and .

chice of
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EOP4

April 28t — April 30t 2006 > We will focus on the 29t

DV] in this period began 21:00 (April 28t) and lasted
until 7:00 PDT April 29th

Maximum velocity reached was 12 m/s (27 mph)

Down-valley jet extended from the surface to about
700m.
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Station #2

Station #02 (48421t)
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EOP4 DRI station analysis

Station analysis  23:00 UTC (16:00 PDT) 28 APR 2006 Station_analysis 02:00 UTC 29 APR 2006

i
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EOP4 DRI station analysis (Cont’d)

-

ation analysis UV Station analysis 11:00 UTC (4:00 PDT) 29 APR 2006
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EOP4 DRI station analysis (Cont’d)
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20:00 UTC

(13:00 PDT) 29 APR 2006

Station analysis Station analysis

118.4W  118.35W 118.3W 118.25W 118.2W 118.15W 118.1W  11B.05W 118.4W 118.35W 118.3W 118.25W 118.2W 118.15W 118.1W 118.05W



e setting of topography
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Figure 2: Maximum terrain height (meters) as a function
of various settings for parameters toptwvl and silavwt
(where silavwi=0=blue; 1=red; 2=tan) for domain d01.
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EOP3

April 18t — April 19t 2006 > We will focus on the 18t

Jet began to develop just before 22:00 (April 17th) and
lasted until just after 8:00 PDT April 18t

Low-level jet extended from the surface to 800m
Maximum velocity reached was 15 m/s (34 mph)



EOP3: April 18, 2006 (3:00 PM) —

April 19, 2006 (12:00 PM)

!
Observed Conditions:

The wind velocity profile for EOP3 shows nearly inverted conditions before
sunrise. Winds are sustained from the north at about 6 m/s at elevations
from 50m to 200m,10 m/s from the northwest below 50m, and above 200m
to 600m at about 12 m/s. The inversion disappears as the sun rises.

Throughout the day, there is a low off the coast of southern California,
bringing more westerly and northwesterly winds.

There were slightly higher winds and higher moisture across the southern
half of Inyo county than the north.

There were weak north to northwest flow at the beginning of the day and
gradually becoming more northwest to westerly by noon.
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Station #2
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