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Introduction: INSAR Tropospheric Delays (TD)

Characteristics:

= Related to temperature, pressure, humidity, etc.
= \arying in space and time
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* Introduction: Current Solutions for TD (s,
‘@VHEEE &\; cSd

Based on auxiliary data:

= GNSS Limitations:

» Radiometric measurements » Low spatial/temporal resolutions
= \Weather model » Limited overall accuracy
Based on INSAR data

= Stacking, spatiotemporal filter Limitations:

» Accuracy often limited

= Correction based on elevation Limitations:

» Spatial variability
_ » Effects of other signals (e.g. deformation,
=K - Ah
Derop + %o topographic error)
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"?Wgw Methodology: Basic Concept &_.

« Divide an area of study into overlapping windows
* Window size varies with slope gradient as aided by a quadtree model

« Assume linear phase-elevation model within each window
« Estimate tropospheric delays jointly with other parameters

Linear phase-elevation

Theoretical tropospheric delay
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"?Wgw Methodology: Joint Model \\\w esa

Jointly estimate TD, deformation and topographic errors

* Tropospheric delay difference:

h, ,h,: elevations for point p and q

i
ADiroposicpa= (tp = hq) - Kic sic - tropospheric delay coefficient for single SAR
Image
» Deformation rate & topographic error:
, 4m n B,
i — J
Daefo+topop = [_ F U 1 r-sind [ ]

vy,,Ahy,: deformation rate and topographic error for point p
T; , B, ; : temporal and spatial baseline

* Joint model construction

Phase difference
observations

Design matrix Parameters for TD,
deformation rate and
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Methodology: Workflow
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Step 2: Segment quadtree

windows
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Step 3: Locally estimate

tropospheric delays by joint
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Step 4: Correct tropospheric
delays in whole scene

Estimated tropospheric delay stack

Interferogram stack and correcting
for tropospl/l%r:ic delays
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* Experiments: Simulated Data
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P {-esa
lobal linear  SXCregular 32x32 regular  Quadiree
Globa window window  joint model

Rl

Interferogram
before correction

True values

60 80

40
Range (km)

20 40 60
Range (km)

20 40 60
Range (km)

20 40 60
Range (km)

80 0 20

E
Corrected <%
interferogram g “|°
N2
0
Estimated E
. < 60
tropospheric £,
delays E |
2 20
o0
TD difference :2
between estimation °;30
and simulation §
3_20
o
2019 DRAGON 4 S\&i

o

RMSE=0.68 rad

4.

RMSE=0.64 rad RMSE=0.15 rad

RMSE=0.14 rad

X" VUBEHZZ AR &

24~28 June 2019 | Ljubljana,

(n)
=2 0

Residual (rad)

(0)
-2 0

Residual (rad)

(p)
-2 0
Residual (rad)

-2 0
Residual (rad)

2428 H RSB FAAa /R HEAR



I - Qi (s
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Lt Estimation from Difference between
Simulation quadtree joint model estimation and simulation
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Experiments: Real Dataset 1 (Dangxiong, Tibet (s,
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i "3’ Location: Dangxiong, Tibet, China
Data: ALOS/PALSAR-1
Period: Dec 2006 — Jul 2008
Pre-seismic deformation
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"?”Mw Experiments: Real Dataset 1 (Dangxiong, Tibet) &&\\esa

Effects of corrections on interferograms
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Statistical analysis: Relationships between unwrapped phase and elevation
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LLocation: Iran-Iran border

Dataset: 19 ascending Sentinel-1A
Period: April 2017 — November 2017
Deformation: lPre-seismic
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Correction of Tropospheric Delays
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Statistical analysis: Relationships between unwrapped phase and elevation
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"?Wgw Experiments: Real Dataset 3 (Ale Bagu Volcang) !

Location: Ale Bagu Volcano, Ethiopia
Dataset: 39 ascending and 61 descending

Sentinel-1A

£ Period: Jan 2017 — Jan 2019
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Ascending Track — Tropospheric delay correction results
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Descending Track — Tropospheric delay correction results
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' ; Ale Bagu Volcan S
(’?,mw Experiments: Real Dataset 3 (Ale Bagu Volcano) & @Sa

Deformation rate maps

Ascending Descending
Track Track
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N

» A new approach for joint estimation of tropospheric delays
and other parameters in multi-temporal INSAR has just been
proposed.

» Experimental results have demonstrated the approach is
effective.
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