Basic Backward Trajectory to GIS
Instructions

Introduction

NOAA'’s Hysplit Modeling software is available fose& on the Internet. The software can
be used to create forward plumes from a sourceeisas backward trajectories from a
monitor. One use for this software is to trackpla¢h a particle of air took when you

have high concentrations during ambient air momtprif you have sources on GIS, and
the air passed near that source before it got o ymnitor, that source may be suspected
of having contributed to the high concentration.cOdirse, this intuitive analysis is
subject to a variety of interpretations and cavesti, it is a valuable tool that can be
used to help understand air quality issues in aa.arhis paper describes one method of
obtaining a basic backward trajectory and integgathe trajectory into GIS software.
Other software could be used. The software us#uisrdocument was selected because it
is available to many tribal environmental employees

Go to:
http://www.arl.noaa.gov/ready/hysplit4.html

e .

@ eS| B-SE-E

P | Fila  Edit View Favortes Tools Help
-

L

NOAA ARL HYSPLIT Model

On-line (Internet-based) HYSPLIT

« Run HYSPLIT with archived dats <—————
+ Run HYSPLIT with forecast data (registration required)

o Registration Instructions
s+ HYSPLIT for Yolcanic Ash
+« NWS WFO Access Only (Contact regional MSD for access)
« Internal Access Only
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m HYSPLIT | DISPERSION MODELING | METEOROLOGY | EMERGENCY RESPONSE | STATUS | CONTACTS

HYSPLIT

On-line Transport and Dispersion Model

TRAJECTORY MODEL

Click

—p « Compute trajectories
« Model results

« Automated trajectories

HYSPLIT

Wersion &

DISPERSION MODEL

« Compute concentrations
« Model results

Publications using HYSPLIT results, maps or other READY products provided by NOAS ARL are reguested to include
an acknowledgerment of, and citation to, the MOAA Air Resources Laboratary. Appropriate versions of the following are

recormmended:

IIEE!
HYSPLIT TRAJECTORIES

This program will produce a plot of air parcel trajectories for user-specified starting heights and times

using the HYSPLIT model.

Choose an archived meteorological dataset.

Select

EDAS 80km

MNGM

GLOBAL REANALYSIS 1948-Dec2004 [ New> €= Click

Information and grid domains of archived datasets.
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HYSPLIT Archive Trajectories using EDAS40 data

The data in the current15days file is checked manually before being put into the final archive file, so
it may be several days after the 1st and 16th of the month before the file is available for use

Select an archive file from the following list.

Select date.

Dec04.001 is

December 2004. |—0us :
. edag.nov - vy | C“Ck

001 is day 1 to 15, cesnevotinz | [N |

002 iS day 16 tO For data availability (what's missing) click HERE

the end of the E DATA:
month) ys of data are located in the file called:

edasfeb05.001 <
edasjanl5. 002
edas jan0s.001

xxx. hh.mmmyy ###

where,

xxx = model (EDAS, NGM, FNL)

hh = hemisphere nh=northern sh=southern {used only for FNL)
mmm = 3 letter month (jan=January)

yy = 2 number year (37=1997)

### = 001 for the first 15 days of the month

### = 002 for the rest of the month

EDAS40 TRAJECTORIES

Choose a Trajectory Starting Location...

1. Enter a WO or ICAD station 1D {i.e., dca) or a latitudeflongitude pair (decimal degrees, X )
| WO 1D Station lookup

35214 Latitude (South is negative, i.e. -25.50);
|-95_53?| Longitude (WWest is negative, i.e. -140.95):
C—

O -
2_rc|ick ona Iocatim\ Enter. the Latitude and
: S ~] Longitude of the

monitoring site, and then|
click nex
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ety ecton: - Select Backuar
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_ For a single basic trajectory 0 ar

Start a new frajectory every: n=ip [0

_ Set Start height Above Ground
_ Level (AGL) to monitor inlet probe

StartRelghE 210 oo |
Leave the rest at their default positions
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A backward trajectory traces the path a particlaiofook from the time entered
backward. The start time must be entered to HYSRLIITC (Universal Time). Use the
following table to convert Local Standard Time (Batylight Savings) to UTC.

To convert Eastern Standard to UT(G3dd 5 Hours to local time

To convert Central Standard to UTCAdd 6 Hours to local time

To convert Mountain Standard to UTCAdd 7 Hours to local time

To convert Pacific Standard to UTCAdd 8 Hours to local time

Example 1: A trajectory starting at 14:00 (2 pmnh€al Standard Time (CST) is entered
as 20 UTC the same day (14 + 6 = 20)

Example 2: A trajectory starting at 19:00 (7 pm)TdSentered as 1 UTC the next day
(19 + 6 = 25 or 1 the next day — consider the dagmconverting start times)
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IMPORTANT...You may submit only one trajectory job at a time to the server. When the
calculation is finished you will be permitted to submit another one.

| Feguest trajectany I Default values

1

Click

[

P 'J..J."

M et 2sou aoor Bl RS A=
[ HoNE [ HYSPLIT | DISPERSION HODELING | METEOROL0GY T FUERGENCY RESPONSE [ STaTus T conTacts |
HYSPLIT Model Run Submitted.

You will need the following job number to access your results at a later time from the
HYSPLIT Main Menu:

NOTE: All graphics files will be removed after 8 hours.

HYSPLT RUNRESULTS |
A

Click
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HYSPLIT MODEL RESULTS FOR JOB NUMBER 311113

Complete Trajplot -
Started Trajectory Drawing (Version: Felh 2005)

Complete Hysplit

Percent comwplete: 100.0

Percent complete: 95.8

Percent cowplete: 91.7

Percent cowplete: 87.5

Percent comwplete: 83.3 j

Your plot{s) are now available, but will be deleted in 6 hours:

Non-Javascript users click here for alternate links.

@Trajne::tt::ur&..ur plot

« How to read the trajectory maps.

Click

« Rescale the trajectory plot without rerunning the model.

« Plot meteorological time-height-section along trajectory(ie
« Modify trajectory number 1.
+ Modify trajectory number 2 {if available).

« Modify trajectory number 3 {if avail

< _Trajectory endpoints file, >

« Trajectory endpoints format help.

« HYSPLIT SETUP file.

o HYSPLIT CONTROL file.
« HYSPLIT MESSAGE (diagnostics) file.
o MESSAGE file format help (pdf)

Start a new HYSPLIT model run.
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Notice — This will be used
later to get a text file that
can be used in GIS




05 69 W

al 3521 N

Source

Melers AGL

NOAA HYSPLIT MCDEL
Backward trajectory ending at 19 UTC 07 Dec 04
CDAS Meteorological Data

e
e |

24-hours earlier

1oz P \‘\ The particle of air

Monitoring

Site

Elevation at
monitoring site

Kl — el

______,__,-r'"_—

1500

1202~
S00

Elevation 24-
hours earlier

- X

16 1z

0E 00
1207

Jab i 317112 Job Start Mon Apr 26 6:12 28 G 2005

lel. 25214 lun. 895687  hgl

Vertical

Tr atjtﬁulua' Dirsution. Easawad  Curalion, 24 hrs
cticn Caleuladion Vethod: Model Vertical Velocity

4m AGL

Me e Dula. =2A34C

Produced with 4YSPLIT from tre NOAA AR_ Wabsite (Rt /iwww. arl.noza.goviready))

Return to the Internet Browser
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m HYSPLIT | DISPERSION MODELING | METEOROLOGY | EMERGENCY RESPONSE | STATUS | CONTACTS

HYSPLIT MODEL RESULTS FOR JOB NUMBER 311113

Complete Trajplot
Started Trajectory Drawving
Complete Hysplit

|»

[(Version: Feh 2005)

Percent complete: 100.0
Percent complete: 95.8
Percent complete: 91.7
Percent complete: 87.5
Percent complete: 83.3 |

Your plot(s) are now available, but will be deleted in 6 hours:

Non-Javascript users click here for alternate links.

Your Trajectory plot

How to read the trajectory maps.
Rescale the trajectory plot without rerunning the model.

Plot meteorological time-height-section along trajectory(ies).
Modify trajectory number 1.

Modlfy trajectory number 2 (if available).
number 3 (if available)

Click

HYSPLIT SETUP file.

HYSPLIT CONTROL file.

HYSPLIT MESSAGE (diagnostics) file.
o MESSAGE file format help (pdf)

Start a new HYSPLIT model run.

The popup file you just looked at now has
text. Save the text.

ww.arl.noaa.gov, datasready, hysplitarc/tdump.311113.txt - Microsoft Internet Explorer =g -8 x|
File Edit View Favortes Tools Help &l
3
EDAS 4 12 1 o o
RS 4 11 15 0 0
EDAS 4 1z 1e o o
lﬁkCKWARDOHEGA
12 7 19 35.214 -95.687 4.0
1PRESSURE
1 1 4 12 7 1 o o 0.0 35.214 -95.687 4.0 s87.4
1 1 4 1z 7 g o o -1.0 35.261 -95.752 1.7 987.8
1 1 4 1z 7 17 o o -2.0 35.328 -355.834 1.4 955.0
1 1 4 12 7 1s o o0 3.0 35.409 -95.950 1.2 987.7
1 1 4 12 7 15 o o -4.0 35.501 -96.087 9.4 987.4
1 1 4 12 7 1a o 0 -5.0 35.581 -96.265  18.8  984.6
1 1 4 1z 7 13 o o -6.0 35.684 -96.442 4L.9 980.4
1 1 4 1z 7 12 o o -7.0 35.814 -396.636 5z.5 871.8
1 1 4 12 71 o 0 8.0 36.004 -96.575 155.4 959.8
1 1 4 12 7 pu} o o -9.0 36.240 -97.155 207.4 950.6
1 1 4 12 7 a o o -10.0 36.511 -37.443 254.3 843.9
1 1 4 1z 7 =) o o -11.0 36.789 -97.699 297.9 934.3
1 1 4 12 7 7 o o -12.0 37.102 -57.507 341.5 924.3
1 1 4 12 7 5 o 0 -13.0 37.418 -98.089 415.5 S08.8
1 1 4 12 7 5 o o -14.0 37.727 -98.243 475.3 B894.7
1 1 4 12 7 4 o o -15.0 35.0z8 -38.383 437.4 B890.4
1 1 4 1z 7 3 o o -16.0 38.321 -98.471 510.4 B886.6
1 1 4 12 7 z o o -17.0 38.576 -98.509 539.1 B882.4
1 1 4 12 7 1 o 0 -18.0 38.774 -98.5a6 583.5  &76.8
1 1 4 12 7 o o o -19.0 38.938 -98.577 620.2 872.0
1 1 4 12 & 23 o o -20.0 39.077 -85.624 635.3 B863.0
1 1 4 1z & 2z o o -21.0 39.183 -98.711 £29.9 BE9.4
1 1 4 12 13 21 o o -22.0 39.277 -98.829 622.5 B869.3
1 1 4 12 s 0 o 0 -23.0 39.333 -98.929 616.2 868.9
1 1 4 12 13 19 o o -24.0 39.361 -98.985 610.5 869.0
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Click File and Save ¢

3 http:/ www.arl.noaa.gov/data/ready fhysplitarc /tdump.311113.Ext - Microsoft Internet Explorer

28 =& x|

HHEHRRRRPRPRRPRRRRRRERBEREBRRBRBB BB B
HH B BB BB BB B B RBRBBBBB BB B BB
e e T T R R A A A

File Edit Wiew Favorites Tools  Help
Mew 3
Open... CErl+O
Edit 1 ] o
Sae Chrl+5 16 o o
16 ] ]
Page Setup... 19 35.214 -95.687 4.0
Prink... Crl+P
Prink Preview. . 1z 7 19 a ] 0.0 35.214 -95,657 4.0 987.4
1z 7 18 a ] -1.0 35.261 -895,752 1.7 587.8
e Mz 7 17 0 0 -2.0 35.328 -95.834 1.4 988.0
U e 12 7 16 0 0 -3.0 35.409 -95.950 2.2 987.7
P 12 7 15 o ] -4.0 35.501 -596.097 5.4 5987.4
work OFfline 12 7 14 o ] -5.0 35.591 -596.265 18.8  984.6
Close 12 7 13 a a -6.0 35.684 -96,442 41,9  980.4
12 7 1z [ a -7.0 35.814 -96,636 92.5 971.8
1 1 g 12 7 11 [ a -8.0 36.004 -96.875 155.% 959.8
1 1 g 1z 7 10 a ] -2.0 36.240 -97.155 207.4 S950.%
1 1 g 1z 7 El a 0 -10.0 36.511 -97.443  254.3  5943.9
1 1 4 1z 7 ] a 0 -11.0 36.799 -97.693  297.3  534.3
1 1 4 1z 7 7 a 0 -12.0 37.102 -97.907  341.5  524.3
1 1 4 12 7 6 o 0 -13.0 37.418 -98.089  415.5  506.8
1 1 4 12 7 5 o 0 -14.0 37.727 -98.243  475.3  894.7
1 1 g 12 7 g [ 0 -15.0 38.029 -98,383  497.4 890.4
1 1 g 12 7 3 [ 0 -16.0 38.321 -98.,471 510.4 886.6
1 1 g 12 7 2 [ 0 -17.0 38.576 -98,502 539.1 832.4
1 1 g 1z 7 1 a 0 -18.0 35.774 -95.546 583.5  876.8
1 1 g 1z 7 o a 0 -18.0 35.938 -95.577 620.2  872.0
1 1 4 1z & 23 a 0 -20.0 39.077 -95.624  635.3  869.0
1 1 4 1z & 22 o 0 -21.0 35.193 -95.711 629.9  B869.4
1 1 4 12 6 21 o 0 -22.0 35.277 -98.829  622.5  B69.3
1 1 4 12 6 20 o 0 -23.0 39.333 -98.929  616.2  868.9
1 1 g 12 3 19 [ 0 -24.0 39.361 -98,985 6£10.5 869.0
File Edit Wiew Fawortes Tools Help
3
EDAS 4 1z 1 ] ]
EDAS 4 11 16 ] ]
EDAS 4 1z 16 ] ]
1BACKWARDOMEGA
4 12 2 19 35.214 -95,687 4.0
1PRESSURE
1 1z 7 19 o a 0.0 35.214 -95.687 4.0 957.4
1z 7 15 o a -1.0 35.261 -95.752 1.7 287.5
1z 7 17 o a -z.0 35.325 -95.834 1.4 955.0
1z 7 16 o a -3.0 35.408 -35.950 4.z 8987.7
12 7 15 o o -4.0 35.501 -36.057 9.4 5957.4
12 7 14 o o -5.0 35.591 -396.265 18.8 984.6
Savein |E\] My Documents - ﬁ v

| Corel User Files

My Pictures
TAMS Farmns
(] BT_120704_35.2_95.7.txt

File name: IBT_metc\ass
Save as type ITth File [~ txt)
Enhcoding:

IWestem European [150]

Ll L L

Save I
Cancel

=
|

Name the file

and select a locatign

to save the file to. Then click sav
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Open Microsoft Excel and point it to the file
you just downloaded

Ed Microsoft Excel - Book1 A8 - & x|
J File Edit Wiew Insert Format Tools Data Window Help == x|
= %5”5@,_?;\5 BB o @2 A Ml E 2 cuw - BrU|EE=EE|8 %|(E|-HA 7
=] =

ANl 8 [ c o T E T F [ [ H 7T [0 T vk T T M [ W [0 [3
1 =l
2
EN
L4
|5 |

Click
F3 Microsoft Excel - Book1 A8 8] x|
J@ Eile Edit ¥iew Insert Format Tools Data Window Help ;Iilﬁl
DeHsRy smad|o-|a= s 8imn 3~ -w-BIU|ES cH-A- 2
Al i =

AIBIC\IEIFIGIH\IJIK\LIMINIOIT
1 =
2
|3 |
4
| 5 | 21|
% Laok in: I@ My Documents ﬂ &= | @ x ﬁ - Tools ~
5 | Carel User Files
ER My eBooks
E Iy Pictures
11
12|
13 1
e 2. Select the file
115 | i
H you just
17} downloaded
19
20

» 3. Open
File: name: I j = Open fi
Files of type: ITextFl\es(*.prn;*.txtj *,osv) ,'I Cancel

G| 00| 0 00 |G| | R B | B B | B | | b B [
oh| B |00 R)| = |2 || @ |~ |0 37 & | R =

\

1. Select Text Files so you can sg
the text file you just downloaded

14| 4[> [pi[Sheeta ; sheete f sheets /
Ready

iastartl aUntitled - ArcMap - ArcInfo I @ArcCatalUg - ArcInfo - C:'\...l Backward Trajectory.doc | Microsoﬂ: Excel - Book1

Il I [ THORAT

G EndmP  1moeam
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Text Import Wizard - Step 1 of 3 el A

The Text Wizard has determined that wour data is Fixed ‘Width,
If this is correct, choose Mext, or choose the data type that best describes wour data,

riginal data tvpe
Choose the filz bype that best . Click Delimited
¥ D_e||m|ted4"“-‘Cﬁm Then Next parate each Field,
" Fixed width - Fields are s between each Field,
Start import at powe |1 S Fleoign: |Windows (ansn v

Preview of file CriDocuments and Setting. . ABT_12070N35.2_95.7.Lxk,

3 s
EDAS 4 1& 1 ] ]

EDAS 4 11 1le ] ]
EDAS 4 1l 1le ] ]
1BACENART OMEGA —

I; |r.n |.n. |r..:u |N ||—-

i
Zancel | < Back | Mext = I Einish |

F3 Microsoft Excel - Book1 A8 - 1= x|
J@ Eile Edit Wiew Insert Format Tools Data Window Help ;Iilﬂ
DeEgRY smieS|o- (@ s 8| 3 -0 -|B fU[SE=E=E|s %|=[-5-A 2
Al = =|
A | B [ ¢t [ D [ E — ‘ —— Kk L [ M [ N [ o [ T
i =]
= 2. Select and deselect
i delimiters until columns
o e form that make sense a1
L This screen letd]
ﬁ hiow your bext FETECted T e preview: Detam,
EN
ﬁl _DEMJ [ = ¥ Treat consecutive delimiters as one
% Vv iSpace’ I_ch_er: l_ - Text gualifier: ! j'
in 1. Scroll
1S s down to
117
E M Lz " 18] £.Z14 95,687 H.0 :I / See data
ﬁ tPRESSURE 18 3 Lz [* s p.o ELE1
A L L ] Lz 7 e FL.0 BE_ZE
% fL fL 3 Lz [? 17 2.0 B5_32 vI
B3 | ® i
| 24 |
| 25 | \ ancel IAck | Mext = I Finish I
A \ 4
e This is space-delimited
En data — columns make
E2 sense when Space is
E3 selecte
4| 4[> [p]\Sheet1 ; Sheet? # Sheetd / T LlJJ
Ready | o v ] ]
iﬂstart| & Document 1 -MicrosuftW...I & READY HYSPLIT Model Reml @http:nwww.arl.noaa.gov...| [EMicrosoft Excel - Book1 G S @ mzzam
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EdMicrosoft Excel - BT_metclass.bxt

8| == x|

J File Edit W¥iew Insert Format Tools Data Window Help ;Iilﬂ
IDEEESRY BRI o |@ = &4 |@ET 2 .| Borou|= 5% % B AL 7
07 =] =| Year
A [ 8 [ c [ np | E F 6 | H ] [ 4 [T =
1] 3 Add headers to the I~
| 2 | EDAS 4 12 1 0 1] .
5 EDAS IR i ] o columns you will keep
| 4 | EDAS 4 12 16 0 1]
| 5 | 1BACKWARDOMEGA
| 6 | 4 12 7 19 35214 -95.687 4
7 1PRESSURE Ivear Manth Day Time UTC Age Latitude  Longitude Eley AGLI
= 1 1 4 12 7 19 0 1] 0 35214 -BREBS7 4 987 .4
| 9 | 1 1 4 12 7 18 0 1] -1 35261 -Be7E2 1.7 9378
| 10 | 1 1 4 12 7 17 0 1] -2 35328 95534 1.4 938
| 11| 1 1 4 12 7 16 0 1] -3 35.409 -95.95 4.2 9877
| 12 | 1 1 4 12 7 15 0 o -4 35501 -96.057 9.4 9587 4
| 13 1 1 4 12 7 14 0 ul -4 35591 -9B.265 18.6 9846
| 14 | 1 1 4 12 7 13 ] ul -6 35684 96442 41.9 980.4
| 15 | 1 1 4 12 7 12 0 1] -7 35814 96636 925 971.8
| 16 | 1 1 4 12 7 11 0 1] -8 36.004 -596.E75 155.4 959.8
| 17 | 1 1 4 12 7 10 0 1] -9 3624 97155 207.4 950.6
| 18 | 1 1 4 12 7 9 0 1] -10 36511 -57.443 254.3 9439
| 19 1 1 4 12 7 5] 0 o -1 36798 97659 2979 9343
| 20| 1 1 4 12 7 7 ] ul -12 37102 -97eov 341.5 9243
| 21| 1 1 4 12 7 B ] ul -13 37.418  -93.089 415.5 90E.5
| 22 | 1 1 4 12 7 i 0 1] -14 37727 88243 475.3 8947
1 23 | 1 1 4 12 7 4 0 1] -15 35.029  -98.3583 497 .4 5904
| 24 | 1 1 4 12 7 3 0 1] -16 38321 85471 510.4 886.6
| 25 | 1 1 4 12 7 2 0 o -7 38576 -98.509 539.1 5852 .4
| 26 | 1 1 4 12 7 1 0 o -18 38774 598546 5835 5768
| 27 | 1 1 4 12 7 ul ] ul -19 38938 -98.577 B20.2 g7z
| 28 | 1 1 4 12 B 23 ] ul =20 39.077 -98.624 B35.3 [al=]
129 | 1 1 4 12 B 2 0 1] -1 392193 88711 529.9 89694
| 30 | 1 1 4 12 B 21 0 1] -22 39277 88829 6225 89693
| 31 | 1 1 4 12 B 20 0 1] -23 39333 88929 G16.2 8968.9
| 32 | 1 1 4 12 B 19 0 o -24 39351  -98.985 B10.5 869
El
34

E3

Ready

iﬁstartl aLIntitled - ArcMap - ArcInfo I @ArcCatalng - ArcInfa - C:\...l @Backward Trajectory, doc | Micrusuﬂ: Excel - BT ...

4| 4| | M[4BT_metclass
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crosoft Excel - BT _metclass.l g =y _ || x|
i% He Ea# | véajwi ‘F%;] Delete the rows above the headers you just cre@tayk on :'i'ﬂ
= - 7
[ a < _=— rownumbers. Hold down the Ctrl key to select ntbisn 1 row.
Then right click over the row numbers and choodetde B=F
T 1]
0 1]
[ paste 19 35.214 85687 4
|\ Paste special... Day Tirne_UTC Age Latitude  Longitude Elev_AGL
| £ 12 7 19 1] 0 o 35214 95687 4 987 4
| ¢ Insert 12 7 18 1] 0 -1 35261 95752 1.7 9378
|1 Delet; 12 7 17 1] 0 -2 35328 -95.834 1.4 988
| 1 Clear Conterts 12 7 16 0 0 -3 35.408 -95.95 4.2 9377
_1 12 7 15 0 0 -4 35801 596057 9.4 987 .4
| 1E2 ! Format Cells.. 12 7 14 0 0 -5 35591 596265 18.5 93456
|1 Row He\qht..- 12 7 13 0 0 - 35.684 96442 41.9 9304
|1 Hide 12 7 12 1] 0 -7 35814 -96636 9248 971.8
1 Unhide 12 7 1 0 0 - 36004 -9BE7S 1554 9508
| 177 T 12 7 10 1] 0 -9 3624 97155 207.4 9506
| 18 | 4 12 7 9 0 0 -10 36.511  -57.443 254.3 9439
| 19 | 4 12 7 g 0 0 -1 36.799 57699 297.9 934.3
| 20 | 4 12 7 7 0 0 12 3702 -57.eo7 3415 9243
| 21 | 4 12 7 G 0 0 -13 37418 -553.089 4155 906.8
| 22 | 4 12 7 5 1] 0 -14 IFTLF 58243 4753 8947
| 23| 4 12 7 4 1] ] -15 3029 58383 497 .4 8904
| 24 | 4 12 7 3 1] 0 -6 38321 -98.471 510.4 Ba6.6
| 25 | 4 12 7 2 0 0 -17 39.576  -98.509 5391 852.4
| 26 | 4 12 7 1 0 0 -18 38.774  -85.546 5835 876.8
| 27 | 4 12 7 1] 0 0 -19 38.938 88577 520.2 g7z
| 25 | 4 12 B 23 0 0 -20 39.077 95624 635.3 869
| 29 | 4 12 B 22 1] 0 -1 39193 98711 6299 869.4
| 30| 4 12 B 21 1] ] -2 397 98B 6225 B869.3
| 31| 4 12 B 20 1] 0 -23 39333  -98.929 616.2 868.9
| 52 | 4 12 B 19 0 0 -4 39361 -98.985 610.5 869
E
Ea
| |
14 [4[F [M]\BT_metclass |4] LlJJ
Ready [ Bum=37.527 r Wom[ [ [
iﬂstartl Quntitled - ArchMap - ArcInfo I @Arccatalog - ArcInfa - C:\...l @Backward Trajectory,doc | Microsoﬂ: Excel - BT ... (Elé @@@ﬂg 10:09 AM
E Microsoft Excel - BT_metclass.txt A8 - & x|
File Edit Wiew Insert Format Tools Data Window Help =l x|
JDBE|§@J\%I§®’| R LIRS “w < |B 7 u| 5|5 % &AL
K1 | =]
A | B | © | D = | H ] | I . I Y T Y I =
| 1 |Year Manth Day Tirme_UTC & cur Latitude  Langitu f
i 4 12 7 E »2u 4 Delete the columns you don't
3 | 4 12 7 18 B8, paste -55.7]
4] 1 12 7 17 e, I =4 nheed. Select the column by
5 4 12 7 16 —— | 3 . . .
6 | IR 715 et P 3 clicking on the letter. Then right
| 7 | 4 12 7 14 Delete €— | 35501 - .
5 n D : i cwenes |5 mem w4 Click over the letter and choose
9 4 12 7 12 —_— -7 35874 -96.9
10| 4 12 7 11 Eormat Cels... 5w wd delete
11| 4 12 7 10 Calumn Width, ., 4 3624 97
| 12 | 4 12 7 9 Hide -10 IEA11 57 47T far 2001 o
13| 4 12 7 & . A1 36799 O7ER 2970 9343
| 14 | 4 12 7 T -12 37102 597507 3415 924 3
| 15 | 4 12 7 5] ] 0 -13 37418 -58.089 4155 906.8
| 16 | 4 12 7 ] 1] 0 -14 I -9R243 475.3 8947
|17 | 4 12 7 4 0 0 -15 35.028 -95.383 497.4 8904
| 18 | 4 12 7 3 0 0 -16 38321 85471 510.4 886.6
| 19 | 4 12 7 2 0 0 -17 39.576  -95.509 5391 852.4
| 20 | 4 12 7 1 0 0 15 38.774  -95.546 583.5 876.8
| 21| 4 12 7 o 0 0 -19 388938 98577 620.2 572
| 22 | 4 12 B 23 ] 0 =20 39077 -98.624 635.3 B69
| 23 | 4 12 B 22 1] 0 -2 39.193 98711 629.9 869.4
| 24 | 4 12 B 21 0 0 -2 39.277 88829 6225 869.3
| 25 | 4 12 B 20 0 0 -23 39333 -B8.929 616.2 8659
| 26 | 4 12 B 19 0 0 -24 39361 -98.985 610.5 869
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4 Microsoft Excel - BT _metclass.txt

J Eile Edit Yew Insert Format Tools Data Window Help

D2EGRY s B2RS o- (@ = & 2|3 2~ -0 - B
Al < =| Year
A E | ¢ | o | E | F | G | H | I
1 |Year konth Day Time_UTC Age Latitude Longitude Elev AGL
2 4 12 7 19 0 35214 95687 4
3 . . = . . = . == F—
4 || Columns with the headers you made remain (Year,tVdyay, etc.).
5 | And are in the upper left corner (Year is in ColuArRow 1).
b
? 4 I v 23 a] falaal= g =l | ala] |[= =]
] 4 12 7 13 B 35684 96442 419
9 4 12 7 12 -7 35814 96636 925
10 4 12 7 11 -3 36.004 96875 155.4
11 4 12 7 10 -9 3624 87155 207 .4
12 4 172 7 g -1n AR A1 07 443 2R4 3
Fd Microsoft Excel - BT_metclass.txt
J@ File Edit View Insert Format Tools Data Window Help
|10 = BRY s BRRC o- &= A2 MG 2w -0 - B I U|EEEE
Al N =] vear
A | B N¢ | o [ E [ F | &6 | H | v [ J | K [ L |
1 |Vear Wonth Day Time_UTC Age Latitude  Longitude Elev AGL
| 2 | 4 12 1 i . GE7 4
3 4 12 7 Click File then [rs2 17
4 4 12 7 1.4
i 4 s ; Save As 5
% j E U Save it I[:I Met Class j & | & X O - Tools -
8 1 12 3 |=]i8T_metclass.txt
EN 4 12 K
| 10 | 4 12 L
|11 | 4 12 K
| 12 | 4 12 L
1 13 | 4 12 E
| 14 | 4 12 L
| 15 | 4 12 E
% j E [ Save as Text. You may
15 1 12 ] want to rename the file
% j E [ to keep the original file
21 ) 5 3 on your compute
| 22 | 4 12 4
| 23 | 4 12 £
% j :]é E File: pame: IBT_methass.tx j n Save I
E 4 12 £ Save as bype: IText (Tab delimited) (* kxt) j Cancel |
i
| 12 ] 4 12 7 £ -10 3E.511 B7.443 2543
|13 4 12 7 g -1 36799 BV 6599 2979
% j 1 g Microsoft Excel |
i 4 12 BT_metclass. kxt may contain features that are not compatible with Text (Tab delimited) . Do you want to keep the
i 4 12 workbook in this Farmat?
i 4 12 @ + To keep this format, which leaves out any incompatible Features, click Yes, .
12 4 12 « To preserve the features, click Mo. Then save a copy in the latest Excel forj C“Ck YeS
| 20 4 12 + To see what might be lost, clig
|21 4 12
73 4 12 Yes Mo | Help |
| 23| 4 12 3 72 Bk NN = = N2
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Ed Microsoft Excel - BT_metclass.bxt . al: |
J@ File Edit Wiew [Insert Format Tools Data Window Help 1 Close MlcrOSOft e x|
Demlary smev|-|asxn@@dz~ | Excel (clickthex) | |
=] =| Year
A [ 8 [ c [ o [ E [T F [ 6 [ H T T 0 T K T L T M [N [ 0o 3
1 |Year IMonth Day Time_UTC Age Latitude Longitude Elev AGL I—
| 2 | 4 12 7 19 0 35214 95607 4
| 3 | 4 12 7 18 -1 35261 -95.752 1.7
| 4 | 4 12 7 17 -2 35328 -95.834 1.4
| & | 4 12 7 16 -3 35.408 -55.95 4.2
| B | 4 12 7 15 -4 354801 -96.097 9.4
| 7| 4 12 7 14 5 35591 -9R2ES 16.8
| B | 4 12 7 13 5 35B64) 95442 418
ER 4 12 7 12 -/ 35814 -H6E3R 925 . I
10| 4 12 7 1 -8 %004 -9BETS| 1554 X C I k O
| 11| 4 12 7 10 -9 3624 97155 207 .4 2' I C N .
| 12 | 4 12 7 9 -100 38.811) 87443 2543
| 13 | 4 12 7 g -1 36799 -97.699 2979
| 14 | 4 12 7 7 -12) 371020 -57.907 3418
15 4 12 7 [ 13 97 412 0o nog AE
15 | 1 12 7 5 Microsoft Excel |
| 17 | 4 12 7 4
| 18 | 4 12 7 3 & D you wantk to save the changegAu made to 'BT_metclass, bxt's
| 19 4 12 7 2
| 20| 4 12 7 1 Yes Mo Cancel
| 21 | 4 12 7 1}
e A 17 R n N [[N77 -G8 R

% _Untitled - ArcMap - ArcInfo .’.‘E =1l

J File Edit Vew Insert Selection Tools Window Help

[ E= =R T o e e YA Y= ‘ | ssansanatyst = | o | = |
| 30 st = | Lo | oo zak @@ @desmrons 7 |
— { = \ [y ] ! -
o N oyt .
= Freeway System 3 ArcCatalog - Arcinfo GIS'ProjectsiMet ClassiBT_metclas:
O ;]or Roads B J File Edt Wiew Go Tools Window Help ‘ l
= O urban Areas (labeled) ]%|E§ﬁ|ﬁx 5, uE|$|@%D|R“’JQQ\w9.|O|$‘ r
_‘_‘_'_,—’J_ Location CAGISYProjectsiMet ClasshBT_metclass txt -
| =
d ‘Stylesheat: lm 3 g‘ fﬂﬂ Yo
T I| Contents | Preview | Metadata | F—
EI Lb C'Lg i _IName. ¥T_mFE_Il|:Iass
H arcais & ext File
)f a CNgFlles ¥
Documents and Settings |
ESRILicense
— i D flexim ! -
| | Ml Point ArcCatalog to the file
N o | / you just edited.
(23 VD Image Files =
Note: ArcCatalog will only
2] | G prokcs see files that existed
. fOmas BEFORE you opened it. To
1 o = see files created after you
Disgas S [0 have opened ArcCatalog, you
|maws> & G @| O] & ~ |87 Sfc = s z u Ao~ »| Mustclose and reopen
ArcCatalog.

iastartl aum:itled - &rcMap - ArcInfo I @Backward Trajectary.dac m”@nrccatalug - ArcInfo - ... r— —
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;I ArcCatalog - ArcInfo - C:GIS" Projects',Met ClassiBT_metclass.txk j@ — |EI|£|
J File Edit Wew Go Tools Window Help |
eom=ex2z=n|a/@aan|v|/eaa oo
J Location: |C:\GIS\F‘roiects'\Met Class\BT_metclazs.bat j
:J Styleshest:  [FEOC E5R) E R
i || Contents | F'reviewl Metadatal
¢ |§) Catalog -]
= G Mame:  BT_metclass
7] arcgis Tupe:  Test File
{1 <M Files
Cl Docurents and Settings
{7 ESRILicense
o] Flexlm . . .
o als Right Click on the file
{03 background and select Create
[]--{:l CEnsus
-] DD Files . e Feature Class and then
. Copy tl
B-Z] D¥D Image Files From XY Tab|e
-7 help . Delete
B0 hydra Rename Fz
-7 landmarks
E-E3 other it »
[—]{:l Projects o XY Table
i D Lasveqas Fram &% Table...
ED Mek Class Properties. ., |
- [2] BT mete
: D SantaClara LI
Create a Feature class from the XY coordinates in a table 5

,:l ArcCatalog - ArcInfo - C:GISY Projects,Mel

File Edit iew Go Tools Window Help

Location; IC:'\GIS'\F'ru:uiec:ts

— Input Fieldz

* Field, €=

|
;J [ ‘ a a ‘ E, b4 Create Feature Class From XY Tab
&

Stylesheet  [FGOC ESFI

y E] Zatalog
=@ i

I D arcais
- CMFiles
{:l Cocurnents and Set
-] ESRILicense
-] Fleseim
=-E3 GIs
D background
H-{] census
(] DVD Files
Cl WD Image File:
- help
2 hydro
- landmarks
-] other
ElD Projects

B Lasveqas
=23 Met Class
- BT_met

Z Field:

|<None> j

Spatial Reference of Input Coordinates. . |

— CDutput

Specify output shapefile or feature class:

| L

ILDngitudE/ j /
' Field:

Be Sure that X Field is
Longitude and Y Field is
Latitude. If not, use the
dropdown box and select
the correct field

Click the open folder
button and select

IC:&GIS'\F’rUiects'\Met Class'<YBT_metclazs.shp ﬁl
—1

Canfiguration keyward;
| &

Advanced Geometry O ptions. .. |

ak. I Cancel |
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where you want the
shapefile to be saved
(see next pictur




BB X
Input Fields

Create Feature Cla

|E:\GIS\F’IDiects |_>< Fielr:

. Lookin: I[:I Met Class

Select where you
want the shapefile
to be saved and
click save

" Mame: IXYBT_metclass.shp

Save

© Sawve az ype: IShapefiIe

j Cancel |

| - M ArcCatalog - ArcInfo - C4GISY Projects',Me

=8 - 10| x|

File Edit Yiew Go Tools Window Help

'J o | 5 =} | | =Y Create Feature Class From X¥ Tal 2=l
r~ Input Field
J Lacatian: IE:\GIS\F’roiects np.u |e
j * Field:
J Styleshest:  [FEDC Eor [Longitude =
¥ Field: |
& DV Files ILatitude =l
v-{_7] DVD Image File: )
help Z Field:
"{:I hydro |<None> j
-1 landmarks
D ather Spatial Reference of Input Coordinates... |
ED Projects
- B[ Lasegas [ Output
— Lttt s Specify output shapefile or feature class:
S T_mek
ave - [CAGISProjects\Met ClasswevBT_metclassl sh {25
H YET_Im
Location [T
- —rT T e Configuration keyword:
+ trans

| Release_Mokes
USA Base Map
@ USA Base Map

USA Base Map
&g USA Thematic

|
EOE
=

Advanced Geometry Optiong... |

Once the latitude,

-] USA Thematic Mo

oK tI Cancel |

longitude, and save
location are set
correctly, click OK

@ US4 Thematic Maps

~|

Create a feature class from the XY coordinates in a table [

4

Close and reopen ArcCatalog (so you can
see the shapefile just created)
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- Untitled - ArcMap - ArcInfo B

\-l; | FEEELN - ArcCatalog - ArcInfo - ProjectsiMet Class\XYBT _metclass.shp _-LE_I =10 5[ 3(‘ ™
j J File Edit \lne_w Go Tools Window Help
= — e a@[BeEx Eleasnje|[aa e o|®
E £ Layers J Locatiors  |C-AGIS \ProjectstMet ClassXYBT_metclass.shp =

= Fresway System
= H Js'tyj_esheat.' FGOCESAI 7l T

Cantents | Preview I Metadata I

J File Edit View Insert Selection Tools Windaow Help
DBE& ) =B%| o«

J 30 nalyst v | Laver |

Ix

[ Major Roads B!
= O Urban Areas {labeled)

X
&1 Catalog =
=] L?. < Mame:  XYBT_metclass
{1 arcgis Type:  Shapefile
{2 <N Files
Cl Documents and Settings
{1 ESRILicense
{1 Flexim
{3 6Is
D backaround
- census

LN

(2 DVD Files
(21 DD Image Files = HYBT_metclass|
-1 help

-] other

ED Projects

i |:| LasVegas
] Met Class

Jlr

Display Selection i ;:,LI
[ oawra > & ) @[ O] A ~ (5 [ 5id Sfo sl B 7 u A &~ Ev = -]

[ [ooes719.95"w 31°4254.18'N |

iﬁgtarrl @ untitled - Arcliap - Arcinfo I W Backward Trajectary.dac m”@nrctatalng - ArcInfo - ... Jr @ el 106am
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=;":._IJntitIgd - ArcMap - Arcinfo

28 -|8]x]

J File Edit View Insert Selsction Tools Window Help

|IDEE&| ) Bdx|o |t

1 o #¥ArcCatalog - ArcInfo - C:\GIS!Projects'Mek Class| XYBT_metclass:shp'

File Edit Wiew Go Tools Window Help

-~ ;IEI_I| M

‘ 3D Analvst - | Lager [

2 alaen|w | ea @0 |

=

%

= £ |C'\GI5\F’roiects\Met Class'esrBT_metclass. shp

=l

J Locatior:
= Freeway System :
— J Shilesheet:

[eocessl ol of H 3% s

= O Urban Areas {labeled)

= {1 help =
] -] hydro Mame:
E M Counties B landmarks Tupe
D— -] other
‘\ =8 |_| Projects
+ B Lasvegas
=[] Met Class
e~ ,
)f @] santaClara \

Shapefile

N1

[ Major Roads =
j || Contents IPIewawI Metadatal

XYBT_metclass

=

In ArcCatalog, left click the
shapefile you just created, HOLD
your left click down and drag the
file to the Layers display. Let go of
the left click.

Jlr

-] Santes
-] trans
Release_MNotes
US4 Base Map
@ US4 Base Map
1 i US4 Base Map
g USA Thematic Maps
@ USA Thematic Maps
@ USA Thematic Maps
—| -] Latus
] {__'l My Music
[#-.1 Program Files
o |

a0y
7= |[lo] aie

Digplay Selection

J Drawing *

S < Bz u Av B s =

[ [tome1 T 04" 30°53'10.95°N |

i;startl A Uirtitled - Arclap - ArcInfo I B Backward Trajectory.doc m”@nrctatalog - ArcInfo - ...

#_Untitled - ArcMap - ArcInfo

G @@ 1mavam

FETMEIE]

J Flle Edit Wiew Insert Selection Tools Window Help

Jniﬂné‘% e |@&-‘*‘?|

JSpat\aIF\nalyst - ‘ Lger E ‘

iz e

J 3D Analyst ~ | Laver |

- @le @@,K:,ﬂOﬁdl@ﬁkoM&ﬂ

%

= £ Layers
= Freeway System

[ Msjor Roads B
= [ Urban Areas {labeled)

=M

Nl
x

The following layer:  2YBT_metclass
has a geographic coordinate system that differs from other data in the map
of from the current map prajection. 54

“You may need to select a different geographic transformation than the ane \

automatically chosen for youl in order to-avoid alignment or accuracy
problems with the data. (i

L~ ™ Dor'twarn me agair in this session
I~ Dor't wam me again ever

[ -

T 1 T T o 1 T
¥ ArcCatalog - Arcinfo

Projects’Met Class\XYBT_metclass.shp

Left click, hold and drag

to move ArcCatalog’s
display, or minimize

ArcCatalog. This dialog

may be underneath.
Click OK. You can

check “Don’t warn me
again” and it will never

show up again.

Move

J File Edit View Go Tools Wirdow Help A
i [ 2|8 as e TEOTE]
—
J Location: |C:\G\S\Pro\ects\Mel Class\x<YBT_metclass.shp N\L
| J‘Stylasheel FROCESA) Al =f =i Ehsl =
EJ =l Contents |Frevlew| Metadata |
= Catalog -~
Displ -Soulce Selection
ERL 3| “_l SG@ e Name:  XYBT_metclass
J Drawing ¥ G Aia || @0 arcgs Type:  Shapefile
-1 CN Files

[ (1 Documents and Settings

iﬂstartl @AUntitl=d - Archap - Arcnfo | | Backward Trajectory.dot .. | @Ar([atalng - ArcInfo - ...
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display

| dialog

He@et 1

to expose




% Untitled - ArcMap - ArcInfo

J File Edit Yiew Insert Selection Tools ‘Window Help

28| =& x|

J D@u§|¥: EX|K‘>(¥|\'|;|1:E,S31,3U5 'l|k€|@%a \‘?‘ JSpat\a\&nalyst' |Layer:| jﬂﬁ‘|
JQDAna\yst'|Laye,-| jﬁﬁ’g«oeé;g|b@|“@@::::ﬂo“@kﬁﬂéf|
= ' L T T 11 T |
D L W W
" Py 1
[ Major Roads B J | ] ~r -
= [ Urban Areas ilabeled ﬁ ‘ | IJ T |
5 | I |
= lC__nll_lnl:ies | ﬁ ‘ | | | li ‘ | @
]
| 5 :j:ﬁ
The shapefile is now in GIS, but you [ ‘| 3
can't see it on the right. It is under the J_j 7 o)
Counties layer. Things higher up are [~
seen first. In this case the Counties ¥ e ©
layer isn’t transparent so it is hiding olir || [ i
shapefile. We will move the shapefile |31 L :
up the list by left clicking and dragginguﬂ o
it up. & -
P A
Display Selection a0 QLI K | n _’I'

J Drawing k @ |Ej AT |||IfﬂAriaI

S s B zu Av b be 2~

iffjstart @Untitled - ArcMap - At.. @Backward Trajeckory. doc | @Arccatalog - arclnfo - <1, |
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% Untitled - ArcMap - ArcInfo

J File Edit Yiew Insert Selection Tools ‘Window Help

28| =& x|

[DeEa|s m@x o~ |&|Eees |

i =1k

= |

o B e &

J 30 enalyst v | Laver |

J Spatial Analyst | Layer:l
ax mam
EEa

XLETE

3

£l £F Layers

VBT _metclass

el @ el@a
7

@ s
\

=] Freeway System

[ Major Roads

= O Urban Areas {labeled)
]

=1 ¥ Counties

1

Display Selection a2

J Drawing k @ |Ej AT |I@Arial

r 1

Sfi s 7y Av e ge =~

]

Start point

|

iffjstart @Untitled - ArcMap - At.. @Backward Trajeckory. doc | @Arccatalog - arclnfo - <1, |
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28| =& x|

% Untitled - ArcMap - ArcInfo

J File Edit Yiew Insert Selection Tools ‘Window Help

JDD”H%MEx|ﬂ“|\‘|}|1133?5111 'l|;£|@%EI|\‘?‘ JSpat\a\&nalyst'|La}'Efil jfj}f’;h|
| sonsee = | Lo | dpco 2z @@|@arazodes @y ong 7 |
* ] N o S . = -]
"% b I
M_.Q__h-. .. a _7

=] Freeway System

[ Major Roads

= Urban Areas {labelzd)
]

=1 ¥ Counties

o . ] i .
. — 7] |
] . _'Oklahoma City 1%9 o ﬁ—
] ‘ )/F Vi [
Display Selection ’ = ﬁ Lo " - = . . ;[
ERNEK R

JQrawing' k®|ng'E|l|ﬂ]Arial jl‘ll] ﬂ B 7 H‘A' &I'i';'|

[ oL geearnsr |

#start | [ GRuntitled - ArcMap - Ar... B Backward Trajectory, doc | ) prccatalog - ArcInfo - Ci | G- @ 1nevam

The HYSPLIT backward trajectory text file provididitude and longitude (and
elevation) for the location of the particle of atrl-hour intervals, backward in time from

your selected start time and location. The GIS sfayws the locations in a more easily
understood image than the one at HYSPLIT. If yougources on GIS it could point to

sources suspected of contributing to air qualigbpgms.
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