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Introduction

The focus of the work was 

1)  to assess the reasons for the observed shifts in coherence since these lead to inconsistent transitions in the classification at frame borders when the "static" class initilisations of CESBIO are used.

2)  to assess a possible physically-based correction as was suggested in a working note to be applied to the classes for each frame which would eliminate the border effects in the classification. 

Investigation into frame-to-frame shifts in coherence 

In an initial phase about 25 frames were selected and processed. Frames were selected so that they were either adjacent or overlapping. For overlapping frames only the pixels lying within the overlap area were extracted. The latter represent identical ground occupancy but different climatological conditions and different interferometric processing (i.e baseline) parameters. 

For each of the adjacent frames or overlapping areas the non-null coherence and ERS (1 image) values were extracted and compared.

The result of this study is the highly instructive graph below which plots changes in ERS, either from one ajacent frame to the next (squares) or for overlapping pixels (triangles), versus changes in coherence. 
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From the above result the following conclusions can be made:

1) The observed frame-to-frame changes in coherence can be explained mainly in terms of environmental factors, esp. soil moisture, which also affect ERS backscatter. It is unlikely that the effect of interferometric baseline has the same level of influence since the above relationship was derived over several swaths.

2)  As indicated in our previous working note, ERS backatter does function as an indicator of environmental conditions and a knowledge of the ratio of the ERS backscatter w.r.t to a reference backscatter can be used to correct the coherence to a reference coherence levels before classification. 

3)   The trend in Fig. 1, indicates that an increase in ERS backscatter is accompagnied by a corresponding decrease in coherence and a decrease in ERS backscatter by a corresponding increase in coherence. The explanation is that the soil backscatter is in this environment lower than that of the forest.  

Possible physically-based correction

The above results provide, in theory, a robust way of correcting the observed coherence shifts in the Siberia mosaic datasets. In practice, however, we are confronted with the joint influence of the land occupancy issues. A fundamental assumption in the derivation of the relationship found in Fig. 1 is that the land occupancy classes are approximately the same. For a large-scale frame-based correction the effects of changes in land-occupancy are overlaid onto changes due to environmental conditions.

This is illustrated in Fig. 2 in which we plot the average ERS-1 (first image) sigma0 backscatter level versus average tandem coherence. N.B. We are not plotting the changes in these quantities this time. 

[image: image3.wmf]0.1

0.2

0.3

0.4

0.5

0.6

0.7

-9.75

-9.5

-9.25

-9

-8.75

-8.5

-8.25

-8

-7.75

-7.5

-7.25

ERS versus coherence for overlapping pixes

Coherence

ERS backscatter (dB)

[image: image4.wmf]-0.1

0

0.1

0.2

-1.75

-1.5

-1.25

-1

-0.75

-0.5

-0.25

0

0.25

0.5

Change in ERS vs. change in coherence 

(overlapping regions)

Coh. change

ERS change 

 frames which is in general higher for northern parts of Siberia than southern parts.  

The trend between these two quantities is once again remarkable, but land-occupancy and environmental effects overlap. This can be seen in the frame numbers - these increase from 2403 to 2511 going from north to south. We observe that the more northern frames generally have a higher ERS backscatter and lower coherence than the more southern frames. This can be interpreted in terms of the percentage of mature forest within the frame. At the same time the plot reflects changes in environmental conditions. For instance the two point coloured in purple (2439_ 32357 and 2439_32543) represent the adjacent frames selected by Kevin for the study of edge effects. Land-occupancy is similar in this case and the edge-effects could be corrected using the physical relationship illustrated in Fig. 1.

Conclusions

Without a priori knowledge about the land-occupancy within a frame, it appears risky to blindly apply the physically-based correction to the class centres (either CESBIO or DLR's) before classification. We tried to use the initial classification to derive the land occupancy, but the classification results already distorted the classes and class values. 

In conclusion, the physical basis of the shift correction is there, but the algorithm development needs further studies, and will require additional delay.

 At the moment, a histogram-based correction scheme such as that proposed by the DLR appears to be the only alternative  even though the corrections to the class centres will be biased by the actual land-occupancy. 
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Illustration � SEQ "Illustration" \*ARABE �1�Plot of average ERS-1 (first image) sigma0 backscatter levels versus average tandem coherence. Both values were computed using all non-null pixels within the image.





� INCORPORER Chart ���





Illustration � SEQ "Illustration" \*ARABE �2�Plots of change in average ERS (first image) sigma0 versus the change in tandem coherence for adjacent or overlapping frames.
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Figure 1: Frame to frame ERS backscatter change (1st image) vs. coherence change. The squares represent adjacent frames and the triangles represent overlapping pixels between frames
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Figure 2: ERS total image backscatter vs. tandem coherence. Orbit and frame number for each frame are also indicated. 
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