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Fig.2  Schematic diagram of spatio—temporal network of image pairs
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*2 H&XTH TB.SED 1 SAD
Table 2 TB.SED and SAD of image pair
SRR TB/d SED/(°)  SAD/(") A0 TB/d SED/(°)  SAD/(")

1991-04-01—1991-08-23 144 6.34 5.73 1994-10-02—1996-02-10 496 13.99 2.17
1991-04-01—1992-03-18 352 4.60 3.44 1994-10-02—1996-02-26 512 8.99 5.08
1991-04-01—1992-05-21 416 13.62 14.11 1994-12-05—1995-12-24 384 3.04 4.01

1991-07-06—1991-08-23 48 7.50 14.59 1994-12-05—1996-02-10 432 3.21 11.40
1991-07-06—1992-05-21 320 0.21 6.22 1994-12-05—1996-02-26 448 8.21 1431
1991-08-23—1992-03-18 208 10.93 9.17 1995-03-11—1996-02-10 336 10.13 4.62
1991-08-23—1992-05-21 272 7.28 8.38 1995-03-11—1996-02-26 352 5.13 1.72
1991-08-23—1992-08-25 368 0.83 0.76 1995-03-11—1996-09-21 560 7.30 3.77
1991-11-11—1992-02-15 96 0.70 9.69 1995-12-24—1996-02-10 48 6.25 7.40
1991-11-11—1992-09-26 320 13.35 11.22 1995-12-24—1996-02-26 64 11.25 10.30
1991-11-11—1992-11-29 384 4.59 0.03 1995-12-24—1996-10-23 304 14.17 1.95

1992-02-15—1992-03-18 32 11.13 6.00 1996-02-10—1996-10-23 256 7.92 9.34
1992-02-15—1992-09-26 224 12.65 1.53 1996-02-10—1996-11-24 288 0.51 13.35
1992-02-15—1992-11-29 288 5.29 9.72 1996-02-10—1997-02-28 384 8.46 1.44
1992-03-18—1992-08-25 160 10.10 8.41 1996-02-26—1996-09-21 208 12.43 2.05

1992-03-18—1992-09-26 192 1.52 4.46 1996-02-26—1996-10-23 240 2.92 12.25
1992-03-18—1993-09-29 560 0.78 5.61 1996-02-26—1997-02-28 368 3.46 4.34
1992-05-21—1992-08-25 96 8.12 9.14 1996-09-21—1996-10-23 32 9.51 10.19
1992-05-21—1994-05-27 736 0.14 2.93 1996-09-21—1997-02-28 160 8.97 2.29
1992-08-25—1992-09-26 32 8.58 12.87 1996-09-21—1997-04-17 208 8.51 7.36
1992-08-25—1993-09-29 400 9.33 14.02 1996-10-23—1996-11-24 32 8.43 4.00
1992-08-25—1994-03-24 576 8.53 6.28 1996-10-23—1997-02-28 128 0.54 7.90
1992-09-26—1993-09-29 368 0.74 1.15 1996-10-23—1997-10-10 352 5.48 0.47
1992-09-26—1993-10-15 384 5.69 6.01 1996-11-24—1997-02-28 96 8.97 11.91
1992-09-26—1994-03-24 544 0.05 6.60 1996-11-24—1997-10-10 320 13.91 3.53

1992-11-29—1993-10-15 320 12.25 5.25 1996-11-24—1997-10-26 336 8.89 0.27
1992-11-29—1993-12-18 384 2.42 0.92 1997-02-28—1997-10-10 224 4.94 8.38
1992-11-29—1994-01-03 400 2.71 2.95 1997-02-28—1997-10-26 240 0.08 12.18
1993-09-29—1994-03-24 176 0.79 7.74 1997-02-28—1998-09-27 576 9.72 5.95

1993-09-29—1994-10-02 368 1.61 0.91 1997-04-17—1997-08-23 128 0.99 0.58
1993-09-29—1995-03-11 528 5.48 7.71 1997-04-17—1999-07-28 832 7.03 8.96
1993-10-15—1993-12-18 64 14.67 433 1997-05-03—1997-08-23 112 3.58 3.91

1993-10-15—1994-01-03 80 14.96 2.29 1997-05-03—1999-07-28 816 2.46 4.47
1993-10-15—1994-03-24 160 5.74 12.60 1997-08-23—1999-07-28 704 6.03 8.38
1993-12-18—1994-12-05 352 0.80 0.87 1997-10-10—1998-09-27 352 4.78 2.43

1993-12-18—1995-12-24 736 2.24 4.88 1997-10-10—1998-11-14 400 9.99 7.45

1993-12-18—1996-02-10 784 4.01 12.27 1997-10-10—1998-11-30 416 13.56 7.71

1994-01-03—1994-12-05 336 1.09 1.17 1997-10-26—1998-09-27 336 9.80 6.23

1994-01-03—1995-03-11 432 14.43 14.86 1997-10-26—1998-11-14 384 4.96 3.65

1994-01-03—1995-12-24 720 1.95 2.84 1997-10-26—1998-11-30 400 8.53 3.91

1994-03-24—1994-10-02 192 2.40 6.83 1998-09-27—1998-11-14 48 14.76 9.88
1994-03-24—1995-03-11 352 6.27 0.04 1998-11-14—1999-11-17 368 0.98 0.74
1994-03-24—1996-02-26 704 11.40 1.76 1998-11-30—1999-11-17 352 2.59 1.00
1994-10-02—1995-03-11 160 3.87 6.80 1999-07-28—2000-05-27 304 2.87 0.60
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Table 3 Characteristic parameters of final image pair network
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Fig. 3 Data processing flow
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(a) East West diagram
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(b) North south diagram

4 Landsat 5 TMAURTER AR (L 1991-07-06—1991-08-23 S48 M il s A SCrh iA7 RS g i) A5 Al AL AR 1)
Fig. 4 Error diagram of Landsat 5 TM initial migration field(Take 1991-07-06—1991-08-23 image pair as an example ; In this paper,

the values of all migration fields eastward and northward are positive )
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Fig. 5 Steps and methods of improving accuracy (aking the results of 1991-07-06—1991-08-23 as an example,

the black polygon is the accuracy evaluation area)
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Fig. 7 Rose chart of annual average velocity of sand dune migration(Rose’s arm points in the direction of sand dune migration )
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Error elimination and time sequence inversion of Landsat 5 TM dune migration
field : Taking sand dunes in northwestern of Mu Us Sandy as example
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Abstract: Processing Landsat 5 TM through COSI-Corr software can better quantify the migration mode and speed of sand dunes. This
way can also provide specific guidance and suggestions for the implementation of sand prevention and control projects. At present, few
studies on the error source analysis and timing inversion of Landsat 5 TM migration field are available. This work takes the northwestern
part of the Mu Us Sand Land as the study area to obtain the dune migration time series and annual average velocity field from 1991 to 2000.
Results show that the main errors of the Landsat 5 TM migration field are the orbit error, the attitude angle error, and the miscorrelated
noise. After the error is eliminated, the accuracy has been increased by 23%—34%, 4%—20%, and 2%—5% successively, and it can be
increased by 13%—14% after inversion by the least square method. The monitoring results show that the sand dunes in the northwest of the
Mu Us Sandy Land continued to advance to the southeast from 1991 to 2000, and the maximum speed could exceed 6 m/yr. However, under
the action of the northwest-southeast wind, periodic back-and-forth movement occurred along the northwest-southeast direction. The study
area has a velocity of 0—1 m/year accounting for 63.9%, and the velocity of more than 3 m/a is only 4.2%. The error elimination and time
sequence inversion of Landsat 5 TM can effectively improve the accuracy of the migration field, which results in a more accurate and
reliable time sequence. Different from previous studies, the error elimination and time sequence inversion of the dune migration field can
reflect the actual wind energy environment on the dune surface in more detail.
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