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NHands Ono
HYSPLIT Modeling
Exercise #1

Running and Mapping
a Single Back-Trajectory using the
Graphical User Interface (GUI)
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If there Is time, we can vary the

trajectory setup

(and then rerun the trajectory)
and/or vary the

trajectory display features

and look at how the trajectory

changesée



What does the Graphical User Interface (GUI) actually do?

C Wri temnt@onfil e
and other input files as needed, setup.cfg

C Runs the HYSPLIT Trajectory Model
which reads the control file and other input files

C Runs f{rhmotci Di spl ay Progr am,
according to the wuser d6s prefer



NHands Ono
HYSPLIT Modeling
Exercise #2

Running and Mapping
a Single Back-Trajectory from the
DOS Command Line




If a CONTROL file is present in the working directory,
then HYSPLIT will read it and run a trajectory

accor

starting year, month, day, hour (UTC) --
number of starting locations --

lat, long, height (m-agl) for each location --
hours to run trajectory (if <0, then backward) --
vertical moti on o

model top (meters) --

number of meteorological data files to use --
location of first file --

name of first file --

location of next file --

name of next file --

location of output (./ = working directory) --

name of trajectory endpoints file --

f

ding to this
08 08 03 15
1

20.25 -103.05200.0

-24

pot i on (0: dat a,
10000.0

2

C./hysplit4/metdata/
edas.aug08.001
C./hysplit4/metdata/
edas.jul08.002

A

tdump




Open a DOS Command Prompt Window:
Start, All Programs, Accessories, Command Prompt

Navigate to c:\nysplit4\working_02:

cd\ [enter]

cdc: \hysplit4 \working_02 [enter]
dir [enter]

- Command Prompt (2)

The files in this Microsoft windows XP [Version 5.1.2600]
directory are (C) cCopyright 1985-2001 Microsoft Corp.

equivalent to the C:\Documents and Settings\markc>cd\
files that were just c:\>cd c:\hysplit4\working_02
created in the C:\[;ysp'ljt4§wqu1’ngﬁﬂ2>d1r1 e
: : volume 1in drive C has no Tlabel.
worklng O_Ilrectory volume Serial Number is AC24-774F
bY our actions Directory of C:\hysplit4\working_02
with the GUI
08/21/2009 :14 PM <DIR>
08§21§2009 :14 PM <DIR> .
. 08/21/2009 :50 AM 271 ASCDATA.CFG
The files were 08§21§2009 :51 AM 144 CONTROL 1 )
i 08/21/2009 :20 AM 793 stationplot.cfg
quled fOI’ yOU to 08/21/2009 :09 PM 298 TRAJ.CFG
this new folder for 4 File(s) 1,506 bytes

2 Dir(s) 114,888,302,592 bytes free

the next exercise
C:\hysplitd4\working_02>




Run the HYSPLIT Trajectory : Command Prompt (2)

program by typing: c:\hyspl 1t4}wogk'ing_§)2>. .\exec}hyts_std
HYSPLIT49 (Feb 2009) - Initialization
\ exec \ hytS_Std [enter] Calculation Started ... please be patient
Percent complete: 4.
Percent compqete: 8.
Percent complete: 12.
HYSPLIT runs! Percent complete: 16.
Percent complete: 20.
Percent compqete: 25.
: : ; ; . Percent complete: 29.
Display files in directory: Percent complete: 33.

i Percent complete: 37.
dir [enter] Percent complete: 41.

Percent complete: 45.
Percent compqete: 50.
I . Percent complete: ©54.
There are two new files: Percent complete: 28
Percent complete: 62.
Percent complete: 66.
Percent complete: 70.
Percent complete: 75.
Percent complete: 79.
Percent complete: 83.
Percent complete: &7.
Percent complete: 91.
Percent complete: 95.
Percent complete: 100.
Complete Hysplit

O~-NUNwNOoOe~NIUNWNOoOE~-NUNTWNO~Un Wi

C:\hysplit4\working_02>dir
Volume 1in drive € has no label.
Volume Serial Number is AC24-774F

Directory of C:\hysplit4\worlking_02

06:33 PM <DIR>

06:33 PM <DIR> ..

03:50 AM 271 ASCDATA.CFG
03:51 AM 144 CONTROL

06:33 PM 8,244 MESSAGE

03:20 AM 793 stationplot.cfg
08/21/2009 06:33 FM 2,539 tdump
08/21/2009 06:33 PM 298 TRAJ.CFG

6 File(s) 12,289 bytes

2 Dir(s) 114,888,114,176 bytes free

C:\hysplit4\working_02>




C Open up the file tdump in Notepad

= C:\hysplit4f\working_02
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Other Places = MESSAGE File 2/21/2009 5:33 PM
Estatuznnph:ut cfg CRGFile  8/21/2009 3:20 AM
Detaile File 2/21/2009 6:33 PM

| TRAL.CFG CFGFile  8/21/2009 5:33 PM

£ | | ®
¢ My Cormputer
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C Ilnvoke TRAJPLOT. exe trajectory mapping pr o
.. \ exec\ trajplot [enter]

= Command Prompt (2)

C:\hysplit4\WORKIN~2>..\exec\trajplot
USAGE: trajplot -[options (default)]

-a[GIS output: (0)-none 1-GENERATE 3-Google Earth]

-e[End hour to plot: #, (all) ]

-f[Frames: (0)-all files on one 1l-one per file]

-g[Circle overlay: ( )-auto, #circ(4), #circ:dist_km]

-h[Hold map at center lat-lon: (source point), lat:lon]

-i[Input files: namel+name2+... or +1listfile or (tdump)]

-j[Map background file: (arlmap) or shapefiles.txt]

-k[Kolor: 0-B&W, (1)-Color, N:colortrajl,...colortrajN]
l=red,2=blue, 3=green, 4=cyan, 5=magenta, 6=yellow, 7=011ve

-1[Label interval: ... -12, -6, 0, (6), 12, ... hrs
<0=with respect to traj start, >0=synoptic times)]

-L[LatLonLabels: none=0 auto=(1l) set=2:value(tenths)]

-m[Map proj: (0)-Auto 1-Polar 2-Lambert 3-Merc 4-CylEqu]

-o[Output file name: (trajplot.ps)]

-p[Process file name suffix: (ps) or process ID]

-s[Symbol at trajectory origin: 0-no (1)-vyes]

-v[Vertical: O-pressure (1)-agl, 2-theta 3-meteo 4-none]

-z[Zoom factor: O-least zoom, (50), 100-most zoom]

NOTE: Teave no space between option and value

C:\hysp1lit4\WORKIN~2>




C Now run TRAJPLOT. exe program iAafor real o wi!i
.. \ exec\ trajplot a3 Tvl -itdump [enter]

-a3 gives Google Earth KML file output
-v1l gives vertical output in meters above ground level
-itdump tells program to use tdump as the trajectory endpoints file

5 ol
4

C:\hysplit4\working_02>..\exec\trajplot -a3 -vl -itdump
Started Trajectory Drawing (Version: February 2009)
Complete Trajplot

C:\hysplit4\working_02>dir
Volume in drive C has no label.
Volume Serial Number is AC24-774F

Directory of C:\hysplit4\working_02

08/21/2009 : PM <DIR>
08/21/2009 : PM <DIR> .
08/21/2009 : AM ASCDATA.CFG
08/21/2009 : AM CONTROL
08/21/2009 : PM _ HYSPLITtraj_ps_01.kml
08/21/2009 :33 PM , MESSAGE
08/21/2009 : AM stationplot.cfg
08/21/2009 : PM , tdump
08/21/2009 : PM TRAJ.CFG
08/21/2009 : PM trajplot.ps

8 File(s) 115,158 bytes

2 Dir(s) 114,887,069,696 bytes free

C:\hysplit4\working_02> -




There are two new files present:
A Trajplot.ps
A HYSPLITtraj_ps_01.kml

& C:\hysplit4\working_02

File Edit “iew Faworites Tools Help

@E-ack - \‘_J LE pSEarch [{ Folders v

Address |23 Ciyhysplitdworking_0D2

v

Mame =
File and Folder Tasks ASCDATA.CFG
COMTROL

Other Places MESSAGE
stationplot.cfg

tdump

TRALCFG

s |HYSPLITraj_ps_01.kml
trajplot.ps

Details

Type
CFG File
File

File

CFG File
File

CFiG File
kML File
FostScript

Date Modified

58/21/2009 3:50 AM
5/21/2009 3:51 AM
8,/21,/2009 5:33 PM
8,/21/2003 2:20 AM
2/21/2009 5:33 PM
58/21/2009 6:33 PM
5/21/2009 7:44 PM
5/21/2009 7:44 PM

Type: PostScript Date Modified: 8/21/2000 7:44 PM Size: 78.6 KB

¢ My Computer
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Now Double Click on KML file, if Google Earth has been installed

¥ Search
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X

¥ Places
= [E S Temporary Places A
= [ & NOAA HYSPLIT Trajectory ps

Add Content

thi
[JE2 NOAA NESDIS kml Smoke/Fire Dat
i ssd.noaa.gov/PS/FIRE
on the link

[J & Epa AIRNow Air Quality Index (AQ:

200.0 m AGL Trajectory
Start Time

08/03/2008 1500 UTC
tory Endpoints

hour endp

[ @ o8/03/2008 1100 UTC
LIT -4. hour end:

end}

end}
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Google Earth Pro
File Edit View Tools aAdd Help
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C You can see this can all be
done from the Command Line

C It can also be done using a DOS Batch File

Has anyone had experience
using DOS Batch Files?




NHands Ono
HYSPLIT Modeling
Exercise #3

Running and Mapping
a Single Back-Trajectory with a
DOS Batch File




TRAJ_RUN_03.bat

@ECHO OFF

rem starting time

ECHO 08 08 03 15 > CONTROL.txt

rem number of starting locations

ECHO 1 >> CONTROL.txt

rem lat, long, height of start location

ECHO 20.25 -103.05200.0 >> CONTROL.txt
rem number of hours to run trajectory

ECHO- 24 >> CONTROL.txt

rem vertical motion option

rem (O:data 1:isob 2:isen 3:dens 4:sigma 5:diverg 6:eta)
ECHO O >> CONTROL.txt

rem model top

ECHO 10000.0 >> CONTROL.txt

rem number of meteorological data files

ECHO 2 >> CONTROL.txt

rem location and name of first met file

ECHO C:/hysplit4/metdata/ >> CONTROL.txt

ECHO edas.aug08.001 >> CONTROL.txt

rem location and name of second met file

ECHO C:/hysplit4/metdata/ >> CONTROL.txt

ECHO edas.jul08.002 >> CONTROL.txt

rem location and name of trajectory endpoints output file
ECHO ./ >> CONTROL.txt

ECHO tdump >> CONTROL.txt




TRAJ_RUN_03.bat (continued)

rem delete earlier CONTROL if present
del CONTROL.

rem copy new file to "control"
copy CONTROL.txt control.

rem run hysplit trajectory model (it will use "control."
.. \'exec\ hyts_std.exe

rem run trajplot to map the trajectory
..\ exec\ trajplot -itdump -a3 ivl




= Command Prompt (2)

C:\hysplitd4\working_03>TRAJ_RUN_03
1 file(s) copied.

HYSPLIT49 (Feb 2009) - Initialization
Ccalculation Started ... please be patient
Percent complete: 4

Percent complete: 8.
Percent complete: 12.
Percent complete: 16.
Percent complete: 20.
Percent complete: 25.
Percent complete: 29.
Percent complete: 33.
Percent complete: 37.
Percent complete: 41.
Percent complete: 45.
Percent complete: 50.
Percent complete: G54.
Percent complete: G58.
Percent complete: 62.
Percent complete: 66.
Percent complete: 70.
Percent complete: 75.
Percent complete: 79.
Percent complete: 83.
Percent complete: 87.
Percent complete: 91.
Percent complete: 95.
Percent complete: 100.
Complete Hysplit
Started Trajectory Drawing (Version: February 2009)
Complete Trajplot

C:\hysplitd4\working_03>dir

volume 1in drive C has no label.

Volume Serial Number 1is AC24-774F

OMNWWNOMMWWNOMMMWNOMMWW;\J

Directory of C:\hysplit4\working_03

08/21/2009 09:07 PM <DIR>

08/21/2009 09:07 PM <DIR> -

08/21/2009 09:07 PM 157 control

08/21/2009 09:07 PM 157 CONTROL.txt
08/21/2009 09:07 PM 22,304 HYSPLITtraj_ps_0Ll.kml
08/21/2009 09:07 PM 8,244 MESSAGE

08/21/2009 09:07 PM 2,539 tdump

08/21/2009 09:07 PM 298 TRAJ.CFG

08/21/2009 09:07 PM 76,992 trajplot.ps
08/21/2009 09:06 PM 1,391 TRAJ_RUN_03.bat
08/21/2009 08:51 PM 1,391 TRAJ_RUN_03.bat.bak
9 File(s) 113,473 bytes

2 Dir(s) 114,866,348,032 bytes free




NHands Ono
HYSPLIT Modeling
Exercise #4

Running and Mapping a Single
Back-Trajectory with a DOS Batch File
with Replaceable Parameters




TRAJ_SET _04.bat

@ECHO OFF

rem parameter #1: start year (UTC)
rem parameter #2: start month (UTC)
rem parameter #3: start day (UTC)
rem parameter #4: start hour (UTC)
rem parameter #5: run name

rem parameter #6: metfile 1

rem parameter #7: metfile_2

rem parameter #8: metfile_3

rem starting time

ECHO %1 %2 %3 %4 > CONTROL.txt
rem number of starting locations

ECHO 1 >> CONTROL.txt

rem lat, long, height of start location

ECHO 20.25 -103.05 200.0 >> CONTROL.txt
rem number of hours to run trajectory

ECHO- 24 >> CONTROL.txt

rem vertical motion option

rem (O:data 1:isob 2:isen 3:dens 4:sigma 5:diverg 6:eta)
ECHOO >> CONTROL.txt

rem model top

ECHO 10000.0 >> CONTROL.txt




TRAJ SET _04. bat| € cont

nued

rem number of meteorological data files
ECHO 3 >> CONTROL.txt

rem location and name of first met file

ECHO C:/hysplit4/metdata/ >> CONTROL.txt
ECHO %6 >> CONTROL.txt

rem location and name of second met file
ECHO C:/hysplit4/metdata/ >> CONTROL.txt
ECHO %7 >> CONTROL.txt

rem location and name of third met file
ECHO C:/hysplit4/metdata/ >> CONTROL.txt

ECHO %8 >> CONTROL.txt

rem location and name of trajectory endpoints output file
ECHO ./ >> CONTROL.txt

ECHO tdump.txt >> CONTROL.txt

rem delete earlier CONTROL if present

del CONTROL.

rem copy new file to "control"

rename CONTROL.txt control.

rem run hysplit trajectory model, using "control."
.. \'exec\ hyts_std.exe

rem run trajplot to map the trajectory

. \ exec \ trajplot -itdump -a3 ivl




TRAJ SET _04. bat| € cont

nued

rem now rename all files with run name identifier
rename tdump.txt %5.tdp

rename message. %5.msg

rename trajplot.ps %5.ps

rename control. %5.ctl

rename HYSPLITtraj_ps_01.kml %5.kml
rename TRAJ.CFG %b5.cfg

rem now create folder for key files
mkdir temp

rem now move all key files into this folder
move %5.* temp

rem now rename folder to run name
rename temp %5




TRAJ_RUN_04.bat

call TRAJ_SET 04
8 08 03 15
LC_UTC_2008_08 03 15

. rem parameter #1: start year (UTC)
edaSJU|08002 rem parameter #2Z: start month (UTC)

rem paramster #3: start day (UTC)
edas.aug08.001 iy

rem parameter : gtart hour (UTC)
edas_aug08_002 rem parameter #5: run nanme
rem parameter #6: metfile 1
rem parameter #7: metfile Z
rem parameter #8: metfile 3

Start Start

Start Start day hour

year month

~ Meteorological
Ar un :
\ data file #2
nameo
/ |
\ V g \L \1,
call  TRAJ SET 04 ({ i ¢001_UTC_2008_08_03_15 edas.julq)s.ooz edas.aug08.001 edas.aug08.002 >
y /
/
Meteorological |
data file #1 Meteorological
data file #3

TRAJ_SET 04 is the batch file we were just discussing

| t I s ncalledo from the batch fil e:



Type
at the command prompt
in working_04, and the
batch file does

everything!

ATRAJ RUN.

C:\hysp it \working_04>TRAJ_RUN_04

Command Prompt (2)

ol

C:\hysplit4\working_0O4>call TRAJ_SET_04 08 08 03 15 LC_UTC_2008_08_03_15 ed
02

Could Not Find C:\hyspTlit4\working_04\CONTROL.
HYSPLIT49 (Feb 2009) - Initialization

calculation Started ..
Percent complete: 4
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:

Percent complet

Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:
Percent complete:

Complete Hysplit

OONUVTWNOOOSNVMIWNOONUVMTWNOOO~NUTWN -

please be patient

Started Trajectory Drawing (Version: February 2009)

Complete Trajplot

:\hyspTlit4\working_04\LC_UTC_2008_08_03_15.
:\hyspTlitd4\working_04\LC_UTC_2008_08_03_15.
15.
15.

UTC_2008_08_03

:\hyspTlit4\working_04\LC_UTC_2008_08_03

:\hysplitd\working_04\LcC_|

:\hyspTlit4\working_04\LC_UTC_2008_08_03_15.
:\hyspTlit4\working_04\LC_UTC_2008_08_03_15.
:\hyspTlit4\working_04>dir

volume in drive C has no label.

volume Serial Number is AC24-774F

Directory of C:\hysplit4\working_04

08/21/2009 : PM <DIR>
08/21/2009 : PM <DIR>

cfg
ctl
km1
msg
ps

tdp

08/21/2009
08/21/2009
08/21/2009
08/21/2009
08/21/2009

AM
PM
AM
PM
PM

<DIR>

4 File(s)
3 Dir(s)

3,0
114,865,123,328 bytes free

ASCDATA.CFG
LC_UTC_2008_08_03_15
stationplot.cfg
TRAJ_RUN_04.bat
TRAJ_SET_04.bat

01 bytes




= C:\hysplit4\working_04

File Edit Wiew Faworites Tools  Help

@E-au:k - \_’) Lﬂ: pSearch [{ Folders v

Address |23 C yhysplitdiyworking_04

Marme Type

File and Folder Tasks stationplot.cfg CFG Fila
ASCDATA.CFG CFG File

Other Places FEITRAI_RUN_D4 bat MS-DOS Batch File
EITRAI_SET_04.bat MS-Di0S Batch File
EBLC_UTC_2008_03_02_15 File Folder

Details

< |
1 objects selected 'Y My CorrpUter

& C:\hysplit4\working_04\LC_UTC_2008_08_03_15 M=

File Edit “iew Favorites Tools Help

@E-au:k = \__Jl LE ﬁSearch [{ Folders *

Address |75 Cihysplitdywarking_04%.C_UTC_2008_08_03_15

Mame = Type
File and Folder Tasks HELC_UTC_2008_08_03_15.cfy | CFG File
@YLC_UTC_2008_08_03_15.ctl CTL File
Other Places & LC_UTC_2008_08_03_15 ki KML File
- LC_UTC_2008_08_03_15.msg Outlook Iterm
Detaile LC_UTC_2008_08_03_15.ps PostSoript
LC_UTC_2008_08_03_15.tdp TOP File

< |
§ My Computer




Measurement
of ambient air
concentrations




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 sampleré
This is because the PBL is relatively well-mixed during the day.

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

C a forward trajectory is the Acenter | ineo

C horizontal & vertical dispersion around this center line

'—H:’heasurement
" of ambient air

‘ ‘. - concentrations



C At night, the Planetary Boundary Layer (PBL) is generally much shallower

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

C Inthis case, little or no impact on a ground-based measurement site until
the next daytime period, when the boundary layer grows.

I I Height of Planetary Boundary Layer (PBL) At Night == === -

- ‘7‘,7‘
'—H__’f .Measurement

‘ . " of ambient air
o A a

- concentrations




C At night, the Planetary Boundary Layer (PBL) is generally much shallower
C Emissions from an relatively low stack may be emitted within the PBL
C But, if the pollutant dry deposits relatively rapidly (e.g., reactive gaseous

mercury (ARGMO), by the time the pl um
be |ittle pollutant | efteé

AY.
dry deposition can deplete near-ground plume ‘ Measurement

" of ambient air

A
= ‘ l 'd ~_ concentrations
g— — A



C What are the implications of these ideas for back-
trajectories?

C What HEIGHT should one start a back-trajectory?
C If you start very low to the ground, at the sampler

height, the trajectory prd
the trajectories hit the ground and stop

gt aoh e s A

Cinbest o starti ngtrajeetaorigshntay beon back
from the middle of the Planetary Boundary Layer
- @
H=0.5*PBL

Measurement
of ambient air
concentrations



