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Introduction

Based on the results discussed in the Working Note “Analysis of the information content of three texture measures of ERS amplitude and coherence” from 26/10/99, the question arose whether the variation in texture statistics is related to the variation in land use and forest structure.

This has been investigated at the same test site, Lake Baikal South. Polygons inluded in the analysis have a minimum size of 20 pixels (after erosion of 1 pixel at the edges). Polygons with high topography have been removed from the analysis.

For each polygon, the three texture statistics standard deviation, entropy and contrast over a 7x7 window have been averaged and written to a database using the p_av.c program provided by Swansea.

List of Symbols

sd
standard deviation per land use class, estimated over a 7x7 window

cv
coefficient of variation

H
entropy per land use class, estimated over a 7x7 window

C
contrast per land use class, estimated over a 7x7 window

a1
amplitude of ERS-1 image

a3
amplitude of second ERS-2 image

(80
coherence (80 pixels)

Results

A description of the frequencies of land use classes and growing stock volume at the test site is given in the listing below. See IIASA’s forest database workbook for details.

Frequency tables of land use classes and total growing stock volume


*** Table of Zk (land use class) ***

 0 1101 1108 1503 2320 2507

 4   62    4    1    1   11


*** Table of volclass (total growing stock)    ***


*** Classes from 0-19 m3/ha, 20-39, 40-59 etc. ***

  0 1 2  3  4  5 6 8 10 11 

 22 6 4 13 19 10 4 2  2  1

The relation between image texture and land use is presented as boxplots. The boxes of the boxplots show the 25%-quantile Q25 as lower limit of the box, the median Z within the box, and the 75%-quantile Q75 as upper limit of the box. The whiskers show the closest data point to 
Q25 - 1.5 x (Q75 - Q25) and Q75 + 1.5 x (Q75 - Q25).

Figures 1, 2 and 3 show the boxplots of the three texture measures for the ERS-1 amplitude a1, the second ERS-2 amplitude a3 and the 80-pixel coherence estimate between ERS-1 and the one-day ERS-2 repeat. Only land use class 2507 (bogs) can be separated by the texture information. Which texture statistic is being used plays a minor role, and even the use of a1, a3 or the coherence does not make a difference.
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Figure 1: Mean texture statistics of a1 per land use class.

[image: image2.wmf]0

1101

1108

1503

2320

2507

Zk

0.6

1.0

sd(a3)

0

1101

1108

1503

2320

2507

Zk

1.0

1.6

2.2

H(a3)

0

1101

1108

1503

2320

2507

Zk

0.6

1.2

C(a3)


Figure 2: Mean texture statistics of a3 per land use class.
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Figure 3: Mean texture statistics of (80 per land use class.

Figures 4, 5 and 6 show the boxplots of texture statistics against total growing stock classes. No obvious relationship can be established.
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Figure 4: Mean texture statistics of a1 per growing stock volume class (0-19, 20-39, 40-59 etc.).
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Figure 5: Mean texture statistics of a3 per growing stock volume class (0-19, 20-39, 40-59 etc.).
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Figure 6: Mean texture statistics of (80 per growing stock volume class (0-19, 20-39, 40-59 etc.).

The above plots are all based on texture in a 7x7 window. Additionally, the texture within a polygon could potentially give more information than texture in a square window. To examine the information content within polygons, the coefficient of variation has been computed for each polygon. This can be done based alone on the polygon database, which contains mean and standard deviation of each polygon. Figure 7 show the coefficient of variation of the three intensities and two coherence estimates versus total growing stock. Each point in the plot represents one polygon. No obvious relationship can be observed. The polygons with very low coherence and zero growing stock are possibly caused by missing data rather than a physical fact.
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Figure 7: Scatterplots of the coefficient of variation within each polygon against total growing stock volume.

Figure 8 gives the coefficient of variation within the polygons versus the corresponding land use class. Again, bogs (2507) can be separated from the other land use classes. As was the case in Figures 1-6, it makes no difference whether intensity int1, int3, or coherence are used.
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Figure 8: Mean coefficient of variation within each polygon per land use class.

Conclusions

· Bogs (ZK=2507) can easily be separated from any other land use class at test site Lake Baikal South using image texture.

· The observed discrimination is valid for any of the texture statistics: standard deviation, entropy and contrast within a 7x7 window, as well as the coefficient of variation within a polygon. 

· The same relationship holds whether the texture is based on amplitude 1, amplitude 3, intensity 1, intensity 3 or coherence.

· There is no relationship between texture and total growing stock at this test site.

· Image texture can easily be calculated and should be considered to classify bogs in the final classification methodology.







