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First ~-- when you are going to be entering the same
command many times, even if it is a one liner:

Putitin a shell scriPt

AUTOMATE, AUTOMATE, AUTOMATE

Don’t chencl on tl‘me l‘listorg feature and continuouslﬁ
be scarching for the same commancl over and over an
over.



Trg to give your shell scriPt a name whose first few
charac’cers are not the same as a system command or
another command you are running.

You can then use the “Ix...” construct to rerun it while in
an edit, run, look at it |ooP.

Cg.
> vi my gmt_script.sh
> my_gmt_script.sh
> gs my _gmt_script.sh.ps
> lvi
> Imy
> lgs

while developing a GMT scriPt



it you are goin to do a test run and then do the same
command tor a |arger data set — use variables.

Also - Put iN some comments.

#!/bin/sh
YR=2009
START=015
FINIS=365
YREXT=-yrext

#daily position estimation of your data plus some stations from global nets

sh _gamit -s $YR $START SFINIS -expt same -orbit IGSF -copt x k p -dopt c ao -remakex Y S$YREXT > sh gamit.log



Things that triP you up.

Metaclata:
You need correct station information in

station.info (metadata about receiver, antenna, firmware,
offsets to reference point, etc.)

and the

a~Priori file where ?ou need a goocl starting location
(ve ocity can be zero)




You can get the goocl starting location from one of the
rinex Processing/ location services on the web page.



Getting the metadata for station info can be cl‘na"enging.

First see if someone you know has it in a station.info file

alreaclg and ask (beg?) them for it.

If not you will have to construct it ?ourse”: blg trging to
get coPies of the station logs (usua Iy available in various
formats from tlne GPS archive data servers — but

accuracg and CUI’T’C!’]CQ sometimes CIUCStiOl’lalDIC) 3



O

cpcile.

any auy any asy oy

If you have abad a Priori estimate (or a rinex file has bad
Eservation data) you will Probablg geta bad rms in the

it you are missing metadata in station.info - it magjust
run, ignoring the station that does not have the metadata

— so the onlg error will be no resu

ts for that station.

It may trg to construct the metad

ata from the rinex

header - things work.



Now is also a good time to select and check your
reference stations.

Make an initial selection of at least 6 well distributed 1GS
core sites (select from the map on the igs core sites web
Page) within a few thousand km of your area of interest.

heab,
suth,




::} ‘E' % (@ ( htp://sopac.ucsd.edu/cgi-bin/dbDataBysSite.cgi

iing Started Latest Headlines  Apple Yahoo! Google Maps YouTube Wiki
vser: By GPS Site C... ﬂ + |

| g C | Site Map | | Forums q
scripps orbit and pe

';U

Data Archive | Processing| Projec
Data Browsers | GPS

Rinex Data Browser: By GPS Site Code / Array Code

Documentation Convert Date Utility Data access problems? Direct FT

Access
Start Day 001 | Start Year [ 2000+ )
End Day 365 | End Year 2009 &
4-character S|ECoUES(SEparaed vy spaces; limit 20)

Data Type| obs + !

( Reset) (Show Availability)

Instructions: click on a percent complete value to download the corresponding
Using Internet Explorer, and still unable to download? Try these browser settit

Alert: all RINEX obs files listed use the hatanaka (d file) format.

it ‘2009 ‘2009 ‘2009 ’2009 2009 ‘2009 ‘2009 ‘2009 ‘2009 ‘2009’5

001 [ 002 || 003 || 004 | 005 | 006 | 007 [ 008 | 009 |010 |¢
(B [ 100 | 100100 | 300|300 |[ 300 |0 |00 |00 |[ 500
[etor [ 200 100 [ 200 | 300 [ 300 |[ 300 |[ 0 |00 [ 00 [ 00 [
[sonz 300 | 100|300 | 300 [ 300 |[ 300 |10 [0 |00 | &8 [
(Ear [ 300 | 100|300 | 300 [ 300 |[ 300 |00 |00 | ' |[ 00 [
(eoe [ 100 [ 85 J[ - |[ - || - [0 (100 |[300 |[300 |[500 [
[1as [ 28 )00 00 00 |00 [0 | ' ][00 [ 100 [ =8 ][
[ 300 | 100 | 100 | 300 [ 300 |[ 300 |10 [ 00 [ 00 [ 00
(e | 100 | 100|300 | 300 [ 300 |[ 300 |10 |00 |00 |[ 00
[unsa)[ 100 ][ 100 |[ 100 /[ 100 /[100 |[ 100 |[ 100 /[ 100 |[ 100 |[ 100 ][ ;
Codes used

[1-100]: rinex/obs data available for % of day

[N]: nav data available for day

[A]: no site nav data available for day, substitute auto file available
[M]: met data available for day

[-]: no data available for day

Getl:ing tabular metadata on
data availability from sopac



Things looked “ok” for the sites we selectcd, SO we
continue on -~

Process with sh _gamit and then sh _g|recl.

| ook at rePcatabilitics.



Outl:)ut of gl_recl: Problem ~ 2 regjons with ?umps”
common to all sites, Plus several small sets o jumPs

COPO North Offset -3048431.517 m
rate(mmiyr)= 10.38 + 0.17 nrms= 7.53 wrms= 6.3 mm # 346

e e This is most |i|<c|3 dueto a

g fﬂ@‘-’éfv “bad” reference station.

“bad?” in this case does not
ol 5703 010 140 s SOqmAst necessarilg mean the station

e has bad data (you would

;M"*WP e catch that in the gamit
L e il Processing—-— Proba lg has
e | e big rms residual), but in this
P - case the “bad” reference
- ——— station Probablg has two
. bl Periods of missing data.




f When you have a small number
of reference sites this is what
haPPens when one or more

' (RN <
W 3!
:
0 100 300
CONZ North Off 101428.6
rate(mmiyr)= 13 nfm 5.0mm #351
i
‘ - s
oo ' '
; - ¥

v

reference sites are missing —
the whole networkjumps.

If we used 100 reference sites

(it would have taken several
weeks for gamit to run), the

" network would sti“}j;mp when

there is missing da , but the
_jumP would be very small.



We have to fix this before we estimate velocities



Quick check on data (after sh _gamit Processing \

capybara:rinex bob$ files="1s *1500.090 | nawk '{print substr($1l,1,4)}'"
capybara:rinex bob$ for file in $files; do echo $file; 1ls *$file* | wc; done
areq 357 357 4641
braz |338 338 4394
cfag 346 346 4498
chpi 363 363 4719
onz 365 365 4745
copo 361 361 4693
cslo |367 367 4765
harb 358 358 4654
ispa 351 351 4563
kour 361 361 4693
lhcl |340 340 4420
1pgs 363 363 4719
mbar 365 365 4745
nklg |328 328 4264
sant |365 365 4745
nsa |365 365 4745

A couplc of sites are “PerFect” (365 clags, but don’t know
if 100% data for each ¢ ay).

Worst site, nlclg, Is missing tota of 37 clags.



Nothing Particularly obvious here (no single bad site
from ~125 to ~160.

9/[2009][2009|[2009 |[2009[2009[2009| [2009[2009[2009 [2009 [2009 {2009 |[2009 |[2009][2009][2009 | [2009 | [2009  [2009|[2009 |[2009][2009 (2009 (2009 [2009 | [2009 | [2009 | [2009 | [2009[2009|[2009] [2009][2009[2009 | [2009  [2009|[2009
41125 [ 126 | 127 | 128 [ 129 | 130 [ 131 |132 |133 (134 |135 | 136 | 137 | 138 [ 139 | 140 |[ 141 || 142 | 143 [ 144 | 145 [ 146 | 147 | 148 [ 149 | 150 [ 151 [ 152 | 153 |[ 154 || 155 | 156 | 157 | 158 |[ 159 | 160 | 161
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L ook for ref sites with missing data



Go to the database where you will obtain this data and
trg to find the time series.

SOPAC Refined Model GPS Site Position Time Series (ITRF2005)

- { ) [ ) [ i Ve \
Filter: | No 3 | Detrend: | Yes 3 | Residualplot: | No 3| Begin:  2009.0 End: 2010.0 ( Setx )
Site:  braz Layer sites: | ALL t'f ( clear ) ( ResetAxes ) ( print ) ( Help ) [ Site Model Terms )

braz north slope(s) {mm/yr): 13.1 +- 0.2 {1995.30:2010.84); rms: 6.1 mm g SetY }

braz/sopac/unf/6.1 .

20
10

n {mm)

-10[-

positio

=20

=30
-40 |

| | 1 1 1 | | | | | |
2009.0 2009.1 2009.2 2009.3 2009.4 2009.5 2009.6 2009.7 2009.8 2009.9 2010.0

| ots of missing data, but not correlated with Periocls of

jumPs (ancl we have data for %58 clags — lots more than

shown here. This Plot is from scriPPs, but we are using
orbits and h-files from mit).



SOPAC Refined Model GPS Site Position Time Series (ITRF2005)

Filter: | No = | Detrend: | Yes = | Residual plot: [ No = ] Begin: 2009.0 End: 2010.0 SetX )
Ne—— N— N—
Site: | chpi Layer sites: ( ALL :] ( Clear ) ( Reset Axes ) ( Print ) ( Help ) ( Site Model Terms )
chpi north slope({s) {(mm/yr): 12.8 +- 0.4 {2003.35:2010.85); rms: 4.4 mm SetY )
I I I I I I I I 1 1 1 o
chpi/sopac/unf/4.4
15 -
£ w0F° . 4
E |-
.g ) - ) s " 2 d 2 '.'* N
= 0 '——“—‘ e .- - I LI
8- _S - : - = - -
_10 —- -
-15 L i
1 1 1 1 1 1 1 1 1 1 |

2009.0 2009.1 2009.2 2009.3 2009.4 2009.5 2009.6 2009.7 2009.8 2009.9 2010.0

| ooks Prctty goocl.
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SOPAC Refined Model GPS Site Position Time Series (ITRF2005)

Filter: | No 4| petrend: [ Yes 4 Residualplot: [ No 3] Begin: 2009.0 End: 2010.0 [ SetX \;
T T o | A ) D § : A £ D | ; D |
Site:  chpi Layer sites: | ALL v ( Clear ) C Reset Axes ) C Print ) (  Help ) ( Site Model Terms )
chpi north slope(s) {mm/yr): 12.8 +- 0.4 (2003.35:2010.85); rms: 4.4 mm SetY )
I 1 I I 1 I 1 1 I 1 I =
chpi/sopac/unf/4.4 .
15 -
£ 101 -
E | :
s ) - R
= 0 _. RN . - by ) - * .,'
a _S - - e ) -
_10 - -
-15 L i
1 1 1 1 1 1 1 1 1 1 1
2009.0 2009.1 2009.2 2009.3 2009.4 2009.5 2009.6 2009.7 2009.8 2009.9 2010.0

| ooks Prctty goocl.
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SOPAC Refined Model GPS Site Position Time Series (ITRF2005)

filte: [ No % Detrend: [ Yes % | Residualplot: | No 4! Begin: | 2009.0 End: | 2010.0 SetX )
N— N— Ne—
N P O SRFTEI— 3 A ; D | 3 ; D |
Site:  harb Layer sites: [ AL v ( Clear ) ( Reset Axes ) ( Print ) ( Help - ( Site Model Terms )
harb north slope{s) {mm/yr): 18.7 +- 0.2 {2000.62:2010.85); rms: 5.2 mm ( SetY )
I 1 I I 1 I 1 I 1 I 1
harb/sopac/unf/5.2
20 -
£ N
£ 10
et -
s O0p.t e -
3-10F R i
-20 -
-30 -
1 1 1 1 1 1 1 1 1 1 1

2009.0 2009.1 2009.2 2009.3 2009.4 2009.5 2009.6 2009.7 2009.8 2009.9 2010.0

| ooks Prctty goocl.
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SOPAC Refined Model GPS Site Position Time Series (ITRF2005)

Filter: | No 4| Detrend: | Yes % | Residualplot: [ No 3] Begin: 2009.0 End: 2010.0 ( setx )
Site:  ispa Layer sites: ym P ( Clear ) ( ResetAxes ) ( print ) ( Help ) ( Site Model Terms )
ispa north slope(s) {(mm/yr): -5.4 +- 0.1 (2004.12:2010.58); rms: 4.5 mm \ SetY \
I I I I I I 1 I I I I .
15 | ispa/sopac/unf/4.5 .
~ 101 . ’ =
= - .
E sF ! w o . el e, -
. -” . . " .L.-_-_____ . .: --__. .. . :
_E ok * 5t . - ___,_p—.‘—-,——-_'*:_'— A ! f———‘ﬁ______"'__ -
: _.‘ . . l.-l. n. -.- . - . " . . - Cd
g8 -5 " Lt : . ~
_10 v:- -
-15 | ]
1 1 1 1 1 1 1 1 1 1 1

2009.0 2009.1 2009.2 2009.3 2009.4 2009.5 2009.6 2009.7 2009.8 2009.9 2010.0

Gaps match up with Problem areas on gl_rccl results.
Potential Problem station identified.



SOPAC Refined Model GPS Site Position Time Series (ITRF2005)

Filter: | No + | Detrend: [ ves 2

| ooks Prctty goocl.

] | A A : A
v | Residualplot: | No & Begin:  2009.0 End: 2010.0 ( Setx )
Site: mbar Layer sites: [ AL = | ( Clear ) ( Reset Axes ) ( Print ) ( Help ) ( Site Model Terms )
mbar north slope(s) (mm/yr): 17.8 +- 0.0 (2001.54:2010.58); rms: 3.8 mm ( sey )
1 I 1 I 1 I 1 I 1 I 1
mbar/sopac/unf/3.8 .
10 N
= — ~ -‘. e "'J- % . —
E 5 - * . .-,f - "‘:.'i' h L : ” . ..' '0.'.
e 0T YV - . = T > - E : -
o Fe o we L ..‘p L ) el :o..‘. - k
_.‘;’: -5 : e . .. ) --.. . _-...-.-~ . L K . A _
8 s . ' .
-10f . .
-15 f -
-20 1 1 1 1 1 1 1 1 1 1 1
2009.0 2009.1 2009.2 2009.3 2009.4 2009.5 2009.6 2009.7 2009.8 2009.9 2010.0
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SOPAC Refined Model GPS Site Position Time Series (ITRF2005)

Filter: | No 31 Detrend: | Yes :1 Residual plot: [ No C] Begin: 2009.0 End: 2010.0 [ SetX )
Site: | nklg Layer sites: [ ALL :1 ( Clear ) ( Reset Axes ) ( Print ) ( Help ) ( Site Model Terms )
nklg nortlh slope(s) (mn:/yr): 19.4 +-0.2 (2000.25:2010.85); rms: 3.8 mm SetY )

nklg/sopac/unf/3.8

£ 10 n
£ L )

=4 ~ . - . -.'-'- .3 . .
g S . rad - . 2 . . s .
= v " ST e

§ . . .. -.' . "

-20

2009.0 2009.1 2009.2 2009.3 2009.4 2009.5 2009.6 2009.7 2009.8 2009.9 2010.0

| ooks Prctty goocl.
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SOPAC Refined Model GPS Site Position Time Series (ITRF2005)

Filte: | No % | Detrend: [ Yes 4| Residualplot: [ No % Begin:  2009.0 End: 2010.0 SetX )
| S— | S— | S
ite: irac: & ) ( A ) g A £ ) " )
Site:  sant Layer sites: ALL = L Clear ) ( Reset Axes ) ( Print ) L Help ) (Slte Model Terms )

position (mm)

sant north slope{s) {(mm/yr): 17.6 +- 0.3 {1992.88:2010.85); rms: 9.8 mm

50

=50 L

1

1

SetY )
1 I 1 I I 1 I I

1 1 1 1 1 1 1 1

2009.0

2009.1

2009.2

2009.3 2009.4 2009.5 2009.6 2009.7 2009.8 2009.9 2010.0

| ooks Prctty goocl.

sant/sopac/unf/9.8

25




SOPAC Refined Model GPS Site Position Time Series (ITRF2005)

Filter: | No

Layer sites: [ ALL

position (mm)

2009.1 2009.2

4| Detrend: | Yes 3| Residualplot: | No
N—

End: 2010.0

\. ( Reset Axes \ (

\.

(" site Model Terms
. ~

SetY )
S————

sant/sopac/unf/9.8

0.3 (1992.88:2010.85); rms: 9.8 mm

sant north slope(s) (mm/yr): 17.6 +-
T T

| ooks Prctty goocl.



So there seems to be a lone culPrit ~~ IPSA.



Remove IPSA from the list of reference stations in

sites.defaults (just remove the “glrePs” code from the
line for station iPsa) and remove it from the list of
stabilization sites in your stab site file (look in
glorg_comb.cmcl or a line that looks like

source ../tables/stab site.global

To iclentifg to stabilization site file. Here is what is in my
file after removing isPa)

*Global stabilization list for ITRFO05

stab site clear
stab site kour braz chpi unsa 1lpgs conz nklg mbar harb

You will need to Placc a file like this in your tables
clircctory — list your stabilization sites.



Re-run sh _glrecl.

(this is fast, no need to re-run sh _gamit, which is slow)



(mm)

(mm)

(mm)

10

-10

10

-10

20

10

CSLO North Offset -3538277.429 m
rate(mmfiyr)= 13.70 + 0.20 nrms= 1.09 wrms= 1.1 mm # 351

T

T

COPQO North Offset -3048431.515 m

100

200

rate(mmfyr)= 10.17 + 0.18 nrms= 1.48 wrms= 1.3 mm # 346

400

ISPA North Offset -3019539.283 m

100

200

300

rate(mmiyr)= -4.44 + 041 nrms= 2.29 wrms= 4.6 mm # 340

100

400

| ook at outPuts.

Problem fixed.

still a few single da

Pf’OblCmS T lgnor € TOor

NOW.

50



The rest of the command file.

#!/bin/sh
YR=2009
START=015
FINIS=365
YREXT=-yrext

#daily position estimation of your data plus some stations from global nets
sh_gamit -s $YR $START SFINIS -expt same -orbit IGSF -copt x k p -dopt c ao -remakex Y $YREXT > sh gamit.log

#now combine your daily results with those of processing center

#first clean up a little so you don’'t use old cmd files, etc.

cd gsoln

\rm globk_comb.cmd

\rm glorg_comb.cmd

\rm *.org

\rm *.prt

\rm *.log

cd ..

sh_glred -expt same -s $YR $START S$YR $FINIS -net MIT -opt H G E F $YREXT > sh_glred.log

#make list stations to process for velocities
cd gsoln

create_gdl.sh

##make *vel.cmd, make uselist

clean up

\rm same.prt

\rm same.log

\rm globk_vel.org

#estimate velocities

globk 6 same.prt same.log new.gdl globk_vel.cmd
sh _plotvel -f globk_vel.org



How to make the veloci’tg command data file.

This is dePendent on your Processing tree and file
naming.

#!/bin/csh -f

set a=1
l1s -1 ../glbf/h$1*_same.glx >! newtempl
set nn="cat newtempl | wc -1°

#../91lbf/h0901011200_same.glx
#000000000111111111122222222223
#123456789012345678901234567890

while($a <= $nn)

set mm="head -n$a newtempl | tail -1 | cut -cl12-13"
set dd="head -n$a newtempl | tail -1 | cut -cl14-15"
set yr="head -n$a newtempl | tail -1 | cut -cl10-11"
set jdl="doy Syr $mm $dd | grep DOY | cut -¢32-35°
set jdd="echo $jdl | awk '{printf "%03s",$1}'"

echo "../glbf/h"$yr$mm$dd"1200_same.glx +" >> new.gdl
echo "../glbf/H"$yr$jdd" _MIT.GLX 1.0 " >> new.gdl
set a = “expr $a + 1°

end

rm newtempl



