2

WORKING NOTE

19 October 1999

Coherence analysis 
I- Coherence as forest/ non forest discriminator 

Analysis of coherence of forest with volume >150 m3/ha at different test areas leads to the following comments:

Apart from singular data points (well summarised by Kevin in his informative note of 20 Set 99), the coherence of forest >150m3/ha lies roughly  within  the following  range, 

Ust Illimsk

0.25-0.35

Ulkanski

0.35-0.4

Chunski

0.2-0.4

Hrebtovski North :
0.4-0.5



Hrebtovski South: 
0.2-0.3 

rain

Shestak

0.2-0.4



 

Irbeiskii

0.3-0.45

a) Baikal


0.2-0.35

The "singular" data points are those affected by : a) image misregistration (more important impact on small polygons and on slope), b) clearcutting or fire  between inventory  and ERS acquisition dates (higher coherence), c) topography (aspect angle), d) accuracy of the growing stock volume estimate.

b) The analysis will be presented in detail, but here we try to give a  general overview:

c) The statement that coherence of dense forest lies between 0.2 and 0.4 is generally true, except :

-at Hebtovski North where high values have been found.  Frost effect? -The temperature was above zero at the Met station located about 100km in the South. Leaf off on the Northern site, so that coherence of branches is high? -There are lots of coniferous.

d) -at Hrebtovski South, coherence values are low, due certainly to rain between the two acquisition dates (cf. III)

e) If the number of outliers is statistically small, we can eliminate them in order to refine our decision rule. After all they are caused by analysis error. 

How? Manually, based on our physical knowledge?
f) When the particuliar points become no longer "particuliar"  ( e.g.topographic effect or rain effect on part of the site), we may need to have different local decision rules.
g) If we use a distribution or threshold for coherence to detect forest , the decision should be adapted to each frame, and in an optimum way, to each  region within a frame to which the same decision applies (rain, no rain etc..). 

The questions will be the segmentation of a frame into regions and  mosaicking for adjacent frames (or regions). Quadtree?
a) d) Most critical is the confusion with other land cover classes. In the database, there are few polygons of non forest classes (normal, it is a forest database). The confusion can hopefully be reduced when intensity of ERS and JERS are used. Anyways, statistics of those classes are still missing to evaluate the performance of the results. 

We need to recognise, identify and extract measurements of non forest classes outside the forest database. Questions: how? Using maps? 
II- Coherence as low/high biomass discriminator:

The coherence is in principle higher in the range 0-150 m3/ha than for forest >150 m3/ha.

a) This can be seen in results of Ust Illimsk, Irbeiskii, Shestak, Hrebtovski North, Ulkanski , not clear in the 3 others sites.

b) The effects of polygons size, aspect angle, misregistration, accuracy of volume estimate , regrowth of forest since inventory…are critical, and the theoretical relationship between coherence and volume can be affected by an important number of "particuliar" points. So that to separate two low biomass classes ( e.g. 0-50, 50-150m3/ha) is feasible only in marginal cases.

c) To separate low biomass forest from other land use types? The lack of statistics of non forest covers is here even more critical than in I-d

III- Special study on the effect of rain:
This can be seen by a comparison of coherence from Hrebtovski North  (frame 2403) and South  (frame 2411). The image pairs have been acquired on 9/10 October 1997, on two consecutive frames. The coherence image  is dark on the South frame, whereas on the North frame, the coherence image is brighter almost everywhere, except at its SW corner. When the two coherence images are put next to each other, we can guess that it was the effect of rain. This is confirmed by the temporal change image between  9 and 10 October: parts of images of low coherence correspond to high temporal change. Rain data recorded at the Met station on the Southern site  show rainfall between 9 and 10 October.

So what happens when an image frame is  partly affected  by rain? The coherence of a given cover type can have different values. As an example, a forest of 50 m3/ha can have a coherence around 0.6 (no rain), or around 0.25 (rain) (fig. Hrebt. North and South), agriculture, hay and pasture, 0.6 (no rain), 0.2-0.3 (rain) (fig. coherence of different land cover types at Hrebtovski).

Coherence as low/high  biomass discriminator:

No differences (e.g. at Hrebtovski South ) are observed between low biomass range (0-50 m3/ha) and higher biomass, because the coherence of low biomass stands is affected by rain through the underlayer ground. The polygons values range from 0.2 to 0.3, except particular points.

Coherence as forest/non forest discriminator:

The analysis of coherence using polygon ground data  shows confusion of forest with the few  non forest plots . The graphs may suggest to reject the coherence in forest/ non forest classification scheme. However, the non forest polygon analysis is restricted to the forest data base and should not be generalised to the entire frame.
Visual examination of the coherence image (e.g. frame 2411) shows that  the coherence image, even with rain effect, discriminates different water/ manmade/ landcover classes. 
Impact on classification
For supervised methods, the images need to be segmented in rain/ no rain regions before analysing the training sample signature to separate rain and no rain measurements. The segmentation could be done e.g. semi automatically using tandem ratio intensity. 

1) For unsupervised methods, rain (if occured) should be in the cluster label ?.
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