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O You have some measurements at the ground, and want to do some
back-trajectories to help interpret the measurements.

0 What height(s) should you start the back-trajectories?
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To begin thinking about this problem, consider first the forward
dispersion of material emitted from a source upwind of your sampler.
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Greater than ~20km from the source,

if the forward trajectory from the source is within the PBL,

then the source can impact the measurement site,

even if the trajectory endpoint near the site is not at the height of the sampler...
This is because the PBL is relatively well-mixed during the day.

—————— Height of Planetary Boundary Layer (PBL) During theDay = === == - -

O aforward trajectory is the “center line” of a plume

O horizontal & vertical dispersion around this center line
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O At night, the Planetary Boundary Layer (PBL) is generally much shallower

O Emissions from an elevated stack may be emitted above the PBL

O In this case, little or no impact on a ground-based measurement site until
the next daytime period, when the boundary layer grows.
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O At night, the Planetary Boundary Layer (PBL) is generally much shallower
O Emissions from an relatively low stack may be emitted within the PBL

O But, if the pollutant dry deposits relatively rapidly (e.g., reactive gaseous

mercury (“RGM”), by the time the plume reaches the receptor, there may
be little pollutant left...

—————— Height of Planetary Boundary Layer (PBL) At Night = === ======-
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0 What are the implications of these ideas for back-trajectories?
0 What HEIGHT should one start a back-trajectory?

Q If you start very low to the ground, e.g., at the sampler height, the
trajectories often hit the ground... This may not give a
representative back-trajectory

- - - - PBL Height - — - -

O “best” starting height for back-trajectories may be from the middle g
of the Planetary Boundary Layer

O It can be useful to start trajectories at different heights to see what
influence the starting height has on the results

H=0.5*PBL
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O How do you start a trajectory from the middle of the boundary layer
at each time a trajectory starts?

" Menus of Hyspl|t4

Meteorology Trajectory Concentration Advanced

HYSPLIT4
An integrated system for computing
Trajectories, Air Concentration, and Depositi

Configuration Setup ¥

Navigate to:

to open the menu below:

File Edit

Advanced -> Configuration Setup -> Trajectory

4 Concentration

Satellite Data

4 Set Directories

View MESSAGES

Config Help

Scan for Updates

Cleanup Working

Advanced Help

Set fixed or automatic TIME STEPS (1):

Select

Define subgrid and MSL/AGL UNITS (2):

MULTIPLE trajectories in time (3):

| Menu #2

Trajectory points OUTPUT FREQUENCY (4):

MIXING DEPTH computation methed (5):

Add METEOROLOGY output along trajectory (6):

Meteorological grid offset ENSEMBLE (7):

ological Subgrid and Vertical Coordinates

data grid. Source heights and
concentration grid heights can be defined as either AGL (default) or MSL.

The subgrid expands automatically during the calculation to encompss the size of the
plume. A subgrid larger than the meteoroclogical grid forces the model to load the entire

Minimum size of the meteo subgrid: |10

Height unit for input and output

" Heights above ground level

" Relative to mean-sea-level

Select this option

I(:' Fraction of the mixed layer I




0 Onceyou’ve set the “height” units to be “fraction of planetary
boundary layer”, then when you specify the height of the starting
trajectory, you can pick “0.5”, if you want to start at 2 the height of
the PBL

Starting time (YY MM DD HH {mm}): |I]I] 00 00 DO

=

Total run time (hrs) Direction Top of model (m agl)
12 * Fwrd  Back 10000.0

{| Vertical Motion Method: |I] = input model data

Output (/path/file): | ./ tdump _

Selected Files: |1—

octl6l8.BIN

Set up 1 Starting Locations
Latitude Longitude Height (m-AGL)

|| Location 1 : (40.000 -90.000

0 The HYSPLIT model estimates the height

of the PBL at any given location and time
based on the meteorological data being
used.

O So, the actual height above the ground

for a given specified fraction of the PBL
height (e.g., 0.5) will end up varying over
time as the PBL height varies over time.
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