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Abstract The troposphere delay of radar signals has been one of the major limitations for the
application of high precision repeat pass InSAR. In this paper, we present the atmospheric
correction methods for ASAR interferograms with MERIS integrated water vapor (IWV) data.
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Then, using four ASAR interferometric pairs over Southern California as examples, this paper
conducts the atmospheric corrections with MERIS IWV data. The results show that after the
correction the RMS differences between InSAR and GPS were reduced by 41. 7%, 65. 2%,
19.3%, and 39. 4%, respectively for the four selected interferograms, with an average
improvement of 41.4%. Most importantly, after the correction, three distinct deformation areas
have been identified, i. e., Long Beach-Santa Ana Basin, Pomona-Ontario and San Bernardino,
with the deformation velocities ranging from — 8 mm/a to — 28 mm/a and on average around
—20 mm/a. The deformation is quite consistent with the historical deformation derived by other
researchers. Thus, using the cloudless MERIS IWV data for correcting the synchronized ASAR

interferogram can significantly reduce the atmospheric effects in the interferograms and further

better capture the ground deformation and other geophysical signals.
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Fig. 2

Comparison of LOS range change differences between InSAR and GPS before and

after atmospheric correction (interferometric pair 20071006_20071110)



51 SO F) F MERIS 7K O80HE B0 IE ASAR F 3 & H i RS2 i 1077

J& InSAR A3 K ZH08 286 1 #235 GPS #1801
B8 45 5 . InSAR 5 GPS 25 5 RMS M 24 iF i #Y
1. 20 em BEIRFIMCE S 19 0. 70 om, BGEFEREIS 41.7%.
3.1.2 F#E2:2000 458 A7 8BZE2005%10 418

AR g 95 B i st R 1) B A 420 KL 1 3a S &
£ SRTM DEM | iy Ji i 1 ¥ 181, K] 3b J2& A 1 1Y
MERIS 2273 /K JRIER &, B 3¢ S B0 Ja 1 T3 K.
T ¥ 1B 04 FH A AE Ak A BRI AT Y 4. 86 rad FREAIR 2 2L
IEJG ) 1. 83 rad, PR 28 3 RACEE IS B9 T ¥ L AH

60

PR 22, | 4 BoR T KA IEHTE InSAR
5 GPS Wi g5 R 0 b . N a] U H i T R A0K
TR I 23 8 Ak A 5 i T 9 T R R il 1 3 B[]
I b R AR 2840 KRAIE 5 InSAR W5 I /9 7E
E T oy #a i GPS G S 8 A8 45 L, Ul B 4 i
MERIS 7K 35048 el iE J5 1 45 R 0 45 0 L2 (R 72
BUEZ R B8 InSAR 5 GPS 2 5% 19 RMS W IE
AIAY 2. 30 em FEAR 2] el IE J5 A9 0. 80 cem, Bi 35 72 JiF
ik 65.2%.

0 InSAR
-+ InSAR+ K UE
40t|-a-GPS

393
S
T

JEAZ & /mm
S
T

Displacement
o
S
T

IS
S
T

-60

0 5} 10 15

I I i i
20 25 30 35 40

GPS Mk
GPS stations

B4 KAWIERTE InSAR f1 GPS 765 B 4 7 ) b BB AR 25 X b (CF 3% %5 20040807_20051001)

Fig. 4

Comparison of LLOS range change differences between InSAR and GPS before

and after atmospheric correction (interferometric pair 20040807_20051001)
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Fig.1 (a) Original interferogram: 20071006_20071110; (b) Differenced wet delay map
derived from MERIS; (¢) Corrected interferogram
Note that blue (negative) implies the ground surface moves away from the satellite and red (positive)

implies towards the satellite (ibid). Black triangles denote the location of SCIGN GPS stations.
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Fig. 6 Comparison of LOS range change differences between InSAR and GPS before

and after atmospheric correction (Interferometric pair 20051001_20071006)
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Fig. 8 Comparison of LOS range change differences between InSAR and GPS before

and after atmospheric correction (interferometric pair 20040807_20071006)
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