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Outline

e Kinematic examples
1. GPS seismology
2. Roving GPS
3. Rapid deformation

* Static examples
4. Short-static occupations
5. Deciphering interference
e Remember the rule-of-thumb for proportional
errors:
€p, ~ Esy X BL/hs,



Example 1: GPS seismology

* Examine the short baseline MIT results: Look at
this example in more detail later

* April 4, 2010 El-Mayor Cucapah earthquake in
Baja California: 5-Hz results. Look later at long

baseline processing for these sites.

* Track results are generated in two steps:
— First solution uses zero process noise except during
time of earthquake (long baseline solutlons)
— Final results generated with fixed ambiguities from
first solution read in (-a option).
— Long baseline ambiguity resolution with stochastic
site coordinates needs LC estimate which can noisy

due to stochastics.
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1Hz reference site

Reference site for high rate positioning

High-rate
GPS site
download

High rate
data from
these sites
downloaded
after event.

Most sites
are 5-Hz;
more distant
sites are 1-
Hz.
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Example 2: Roving GPS

(from England et

al., 2013)
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Disclaimer: This example was not processed using TRACK because the kinematic
equipment was single-frequency, i.e. L1-only, and TRACK requires dual-frequency data



Example 3: Rapid deformation
(from Ryder et al., 2012)

 Two earthquakes within
T 15 minutes of one

T e another

| * InSAR shows cumulative

deformation but no way
to separate events

* Epoch-by-epoch (rather
than batch) GPS
processing may help...

Ryder et al. (2012), Figure 1



Example 3: First run

LEMU
Key TRACK ds:
ey commanas. 20f ‘ B ——]
site_stats -40 |- ]
iloc 0.5 0.5 0.5 0 0 0 E -6of 1
lemu 0.5 0.5 0.5 0 0 0 S 80 ]
navi 0.5 0.5 0.5 0 0 0 & -10of ‘ "
timedep procns 120 ]
iloc 1 1 1 2010 03 11 14 39 52 2010 03 11 14 40 00 I } } } } 20
lemu 1 1 1 2010 03 11 14 39 52 2010 03 11 14 40 00 S 1 %0
navi 1 1 1 2010 03 11 14 39 52 2010 03 11 14 40 00 - 1 o
iloc 1 1 1 2010 03 11 14 55 35 2010 03 11 14 56 00 - 1-10
lemu 1 1 1 2010 03 11 14 55 35 2010 03 11 14 56 00 - 1-20
navi 1 1 1 2010 03 11 14 55 35 2010 03 11 14 56 00 - | :‘ig
1-50
Second run (updated apr):  © w
. -100 |- .
site_stats L |
iloc 0.02 0.02 0.02 0 0 0 E 200 ]
lemu 0.02 0.02 0.02 0 0 0 S _300f ]
navi 0.02 0.02 0.02 0 0 0 > ol 1
timedep procns 3
iloc 1 1 1 2010 03 11 14 39 52 2010 03 11 14 40 00 —S00p : s ‘ ‘ 1 40
lemu 1 1 1 2010 03 11 14 39 52 2010 03 11 14 40 00 - MMH*, 30
navi 1 1 1 2010 03 11 14 39 52 2010 03 11 14 40 00 - 120
iloc 1 1 1 2010 03 11 14 55 35 2010 03 11 14 56 00 - 1 10
lemu 1 1 1 2010 03 11 14 55 35 2010 03 11 14 56 00 ] 1 10
navi 1 1 1 2010 03 11 14 55 35 2010 03 11 14 56 00 3 e, ::;8
site pos ... - 1_30
n n n | n n n | n n n
13:00:00 14:00:00 15:00:00 16:0000
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Example 3: Final run

Key TRACK commands:

site_stats
iloc 0.02 0.02 0.02 1 1 1
lemu 0.02 0.02 0.02 1 1 1
navi 0.02 0.02 0.02 1 1 1
timedep_ procns
iloc 1 1 1 2010 03 11 14 39 52 2010 03 11 14 40 00
111 2010 03 11 14 39 52 2010 03 11 14 40 00
111 2010 03 11 14 39 52 2010 03 11 14 40 00
111 2010 03 11 14 55 35 2010 03 11 14 56 00
ul 1 1 2010 03 11 14 55 35 2010 03 11 14 56 00
111 2010 03 11 14 55 35 2010 03 11 14 56 00
fil
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Example 4: Short-static occupations

* Short spans of data (e.g. Rover
30 minutes) may be Rover T
processed with GAMIT T

* Risk of all data being
removed during cleaning

(AUTCLN) if not high K
quality ] . O b e with
. ong sesslion pbase site wi
* IRACK maY t’)’e used in accugratg,,'é priori c\b\prdinate
short-static” approach calcufated using GAMIT
with fixed, continuously
recording and well
Rover;/ “Rover

positioned base site

T T
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Example 4: Short-static occupations
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Example 5: Deciphering interference

Setup

* First TRACK run with e
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£ B
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* Re-run teqc with “-e” 3| R
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Example 5: A complex example

East/ mm

Up/mm
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sh plot track

* Reads track “NEU”, “DHU” or “XYZ” output file

 May add plot to view evolution of
atmospheric delay



sh kml

* Script for converting
several formats of
result into KML format
for viewing in Google
Earth

— glist (may also be used
with time slider)

— “.org”-file / “.vel”-file
— track “GEOD”-format
output file

'-(‘.ooglc earth
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