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considering that the initial assessment of birch position was
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PO e oGO e o fo 8'0 ng’ée";‘})ittee On Apr. 10, 2010, in Smolensk, Russia, Polish Air Force

tree had to be broken before April 10 , ; éin .
widespread discussion dhe above shifts, and various One aircraft TJ154M-101 has crashed nedret Smolensk

erroneous attempts of explaining them, the real mechanisarthern airport. Despite a relatively benign impact with the
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lies about the alleged course of events. The improbability séction without any signs of sap discharge, which is
these lies in the light of knowledge of the accusepdrobable for this species only if it is fallen outside of the
individuals, the existing protocols, and the laws of physiogegetative season and it is impossible during Spring season,
and engineering, became a motivation foriaas scientists which was in the full swing on Apr. 10, 2010, when the
to do independent studies of various relevant issues relatedal population was already collecting the birch sap from
to this incident. In effect the actual reaction to the strenuonsany of the local birch trees, and when other damaged birch
widespread efforts of disinformation and resulting lack direes in the Smolenskea were visibly sipping sap readily
credible information relating to the incident resultedhe identifiable on different ground photographs.
foundations of organizing th&molensk Conferencand All the abovementioned studies are available online; and
creating the Polish Parliamentary Committee for therefore, they're not discussed here at length. However,
Investigating the Smolensk Catastroplo independent certain points emerging from some of the abovementioned
organizations with many scientists undertaking the efforssudies are worth a brief review. For example, the study on
towards a search for truth alidhe crash and its details. Inthe Smolensk birch wood quality (i.el, [B]) are based on
addition to these formal organizations a multitude dhe highest level of knowledge in this areadawere
initiatives took place conducting independent studies amnalyzing the actual wood sample from the very subject tree.
various subjects related to the crash and associated witfTlite results of this study are conclusive with regards to the
scientific challenges and theories about variousa&tes of estimated wood quality parameters and the assessment of
the course of events. the relative weakness of its trunk due to the presence of
Among many scientists of the Smolensk Conference, tt@rge knotsfrom multiple limbs. Based on these and other
author of this report conducted studies related to the Bodistidies (e.g.,17]) it is essentially proven that the Bodin's
birch tree wood properties, brake characteristicirch could not have broken off the wing of the -I64M
physiological behavior, and spatiotemporal analysighef 101 on Apr. 10, 2010. Furthermore, a simple inspection of
tree changes and its surroundings. Results of these studlié! resolution photography repeeging the tree brake,
were presented at various conferences (&,@, [3, 4]) and along ywth the cpncluswe mformaﬂqn that that the
interviews, and in publications varying from published’egetat'on season in Smolensk started in 2010 before Apr.

; 10, 2010, proves that the tree could not brake on Apr. 10
abstracts §], through conference proceedings, [/] to ! ' . . -
journal articles (e.g., B]). Furthermore, the author also 2010, when other trees of the same species were discharging

conducted research related to the Smolensk crash bl Ch. sap frqm any scars and brakgs. This is a $'mp'e matter
: . . . of this species physiology, which is known for its abandon
spatiotemporal analysis of the crash site. The studies were

. : o roduction of birch sap, commonly harvested in Smolensk
based on use of high resolution satellite imagery for analy§§ local birch sap collectors for human consumption and
of spatiotemporal changes on the craste during the

. o . commercial uses, who as a tea of fact were already
timeframe between Apr. 5 and 14, 2010. Similar to the bir llecting the birch sap on Apr. 10, 2010, when the crash

studies discussed above, the results of the crash site stugé%:k pIacé.

were presentgd at_various conferences .(egg.lq 2, 11, It is the matter of silver birch physiology and properties
12]), and publshed in conference proceedings (643, 14,  of wood drying that a birch tree broken near the beginning
15]) and journal articles (e.g1]). of Spring will bleed the sap for weels even months,

The Smolensk Conferences of 2011, 2012 and 203ghich was not present in the Bodin's broken birch brake
brought many studies on diverse aspects relating to tB@sssection after April 10, 11, 12, 13, and so on. On the
Smolensk crash incident, none of which contradicted any gfher hand, when a birch is broken while the tree is dormant
the geneal findings presented in any of the above citegyr g Jong time the wood on the brake dries up and shrinks
presentations and publications. The main conclusions of thg damaged cells. The wood cells that are chemically
described research have not been undermined by any ot§find to water will bond with other wood cells when water
unpublished studies known to the author; although, thej@removed. Even when water is reintroduced (e.g., by rain)
have been independent contribusoto the birch location some of the wood cells will stay bonded with wood cells as
research in the form of new field measurements that aIIowggposed to going back to a tea bond. As for the
for a better localization of the birch tree stump based qfhdamaged wood there are fluctuations in moisture content,
measurements in relation to the nearest municipalities. Thgt the cell walls always remain fully saturated and are thus
new measurements confirmed one of the author's earlig the "green" condition. Moisture in wood takes 3 forms,
claims that the government measurements in the Polish aiglind water which is water bound to the cell walls, free
Russian official reports were inaccurate, and they improveghter which is liquid water in the cell lumen, and water
the localization of the tree originally suggested by thigapor in the cell lumen. In healthy living trees, when the
author by about 6 m at the stump and about 4 m attleg o d i s consi dered to be in
gravity center of the feen trunk. The source of error in thealls are fully saturated with water. When wood is dried the
author's original assessment of the tree position is siifee water in thesell lumen is removed first the point at
unknown despite different unsuccessful attempts gfhich all of the free water is removed but all of the bound
guesstimating it. However, as documented 2 these \yater in the cells remains is called the fiber saturation point
improved measuremendsd not change the main conclusionwhich is around 30% moisture content (igsis). It is only
of the author's earlier studies that the tree must have be@fen the bound water is meved that the mechanical
broken before Apr. 10, 2010. Such conclusion is based gfoperties begin to change. As the moisture content

the fact that the broken birch, which is a silver birst(la decreases from the fiber saturation point 6246 moisture
pendulg with typical abundant dischargy of large amounts

of sap from any damage to the tree cambium, was on April

10, 11, 12, 13, and after, completely dry on the brake crosghis claim is based on an account of a blogger publishing on a Smolensk
birch sap collector website and an article publishe®imdlenska Gazeta
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content most of the mechanical properties increase in tiidhe measurements from these groups are comrsider],
neighborhood from 20% to 100% depending on the specifichere they are treated as assumed new locations of the birch
property. The changes in mechanical properties astump. Neither of the locations determined by the new
associated with increased hydrogen bonding between tmeasurements changed the main conclusion of the original
cell wall components as water is removed. Bleeding sap study, even though, they have affected ctéda of the
broken birch prevents its damaged cells from drying out arsdipporting arguments. The reason for the former is that the
closing up, but if the tree is brelk during a dormant season,argument of lack of sap from silver birchefula pendula
the exposed to air wood will dry relatively quickly sealingcambium damage is independent of the tree location within
the exposed wood on the brake, which will stop the birch minimum of several km range- distance sufficient to
sap from sipping out. This is how it can be explained thabserve hange of climate and times of seasonal changes. In
the broken birch on Bodin's property didn't have sap some cases a difference of a few hundred meters in
bleeding after Apr. 10, 2010, and was appearing to have drgvations may mean a large difference in temperature and
wood on its brake. soil fertility and associated with it ecosystem productivity.
This could be important becauseetd is an inverse
correlation between the soil fertility and the ecosystem
2. NEW DEVELOPMENTS productivity and consequently the amount of sap produced
2.1.The birch site analysis by t_he trees in a gi_ven Ioca_\tion. However, in the case of
- Bodin's birch the soil potential and the growth of this tree
Besides the abovementioned studies and the reseaggB inown from empirical samples and measurements, and
presented there, there have been some other relevant to tesy are very high in productivity. The soil sample from the
developments outde of the Smolensk Conference. The NeVipcation of the birch, pro\/ided by Dr. Gruszynski, was
ground measurements of the broken birch location weggalyzed in a soil science laboratory and, as expected, it

taken independently by two crews that are known as tBfowed Tab. 1) a very rich organic content with a high
group of prof. Czachor and the group of min. Macierewicz. productivity potential 18].

Tab. 1. Analysis of Soil Sample taken from the surroundings of Bodin's birch.

Mehlich 1 mg/kg (ppm) mg/kg
LBC! (ppm > | Equiv.
Lab Sample CaCQJpH) PH cace water pH Ca K Mg Mn P Zn NHz-N | NOs-N
58112 1 1195 6.45 7.05 7621 391.7 | 4534 8.17 267.5 10.88 15.13 381.6

1. Soil Testing: Measurement of Lime Buffer Capadity:(flvww.caes.uga.edu/Publications/displayHTML.cfm?pk_id=7335)

2. Soil Testing: Soil pH and Salt Concentration (http://www.caes.uga.edu/Publications/displayHTML.cfm?BR) id=73

Even without the soil sample the high productivity of thdéocation, in the same undisturbed manner, if theIB4M
site was evident from the height and volume of the tregst aircraft flew over it orb m height, especially during the
which was at the level close to the maximum of its potentiairplane acceleration after the command "odchodzimy".
on high productivity sites. This means that the birch wakdditionally, from another yet point of view, another
exhibiting inense growth with a high biomass productivity,compelling argument is that based on an inspection of the
and therefore, an intense production of sap, which wouidhages from different dates, and from Apr. 5, 11, and 12
have to be visible as large quantities of bleeding sap if tkee can conclude that the images of Apr. 5, 11, and 12,
tree were broken on Apr. 10, 2010. represent the same unchanged scenery, and that it is
improbable that anything drastic could have happened on
The arguments for the secondary conclusion that tiedliat this scene between Apr. 5 and 12, which is consistent with
imagery supports the claim that the tree was broken alreagly findings of other studieom the Smolensk Conference
on Apr. 5, 2010, could be affected by the tree location of thgat the Polish Air Force One FL54M-101 could not have
tree trunk if it were, for example, 100 m away from the pilgojlided with the said Bodin's birch.Given that the Polish
of the white garbage debris that was located next to the trg@yernment official investigating committee leader, dr.
Since the tree trunk was found to be 0n|y§ m away from th_%‘sek, has quoted in his pub“c Speeches an anonymous
garbage then at least two arguments decide that the satefljt@yger as his authority, it will not be unreasonable to bring
imagery still supports the claim that the tree was broke{ere some other examples of research and online
already on Apr. 5, 2010. First argument is that the garbaggplications by Polish bloggers, which are relevant to the
would not be visite under the tree on Apr. 5, 2010, if thegiscussed matter. External to the Smolensk Conference
tree crown were still intact then, because of the angle frodependent studies, confirm titenclusions that the tree
which the image was taken (se@] [for details) the had been broken before Apr. 10, 2010, and therefore, that
proximity of that garbage to the tree trunk, the height of thfie TU154M-101 aircraft could not collide with the tree.
tree, anl the width of its crown. The second argument is tha’these are various ana'yseS, experimentS, and data
the garbage pile visible on all images from Apr. 5, 11, anghtherings, conducted by the Polish bloggers 3zet,
12, would not have stayed in tact, piled up in the samfradcar305geoal, pico, and others, on www.salon24.pl.
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For example, the blogger 3zet conducted a series ¥
empirical experiments with various damages to silver bir
(betula pendulpa trees, documented with many hundred
(perhaps even thousands) of pictures demonmsggrahe
behavior of this species in the presence of various dama
made at the end of Winter season, which demonstra
abundance of sap bleedings caused by any kind of dam
to cambium, such as scaring the bark, trunk cracks, damac §
and cut branchesrdken tree stumpdg={(g. 1), wind brakes (
Fig. 2) and various other experiments. With no exceptiof
all birch trees damaged at the beginning of Spring produc|
abundant quantities of birch sap, even at tmee of &
apparent frost when the seeping out sap was getting frozt
on tree stumps. Even trees damaged shortly before i -
beginning of the Spring season and frozen at the time
bleeding Fig. 3), continue bleeding as soon asytluefrost

gt

& &

Fig. 2. Birch (betula penduld heavily bleeding sap from tree
brake.

broken branch.

Other blogger, Doradcar305, demonstrated analysis bas
on tree physiology of silver birchbétula pendula and
examination of higkresolution photography, that leads to ¢
proof that the tree must have been broken long befpre
5, 2010, because it didn't exhibit any development of i
flowers and leaves on the broken treetop and branch
which would be an expected typical behavior for this specilr
and many other perennial plants. Following onlin )
publication of this analys, 3zet produced yet another seriesig. 3. Frozen sap on a broken bich (betula penduld during
of experiments with cutting tree tops and branches af@rly Spring.
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demonstrating the expected normal development of leavapril 11, 2010, (Event 2), and spatially proximate to this
and flowers on the cut off treetops and branclieg. @). area egion of high spectral reflectant@ssumable as snow
Among other analysis of the available photographs from th@vered region (Event 1), recorded on the satellite image
Smolensk crasfincident related to the alleged T154M-  taken on April 5, 2010.

observations of doradcar305 regarding the embedded in g\e Segmentatioii SLIC, Namalized Cuts.

tree metal parts with highly weathered and oxidize Generate varianté displacement up to 300% from
surfaces, appearance of which did not match hittha center.

appearance of the aircraft parts and debris. Furthermore, the Find the overlapping regions.

alleged wood shavings in the broken aircraft wing par Find the rate of overlap with the regions being
consisting of regular saw shavings, which are highly suspect
to claim that they could have originated from the contact of
the aircrét and the tree. These and the other discuss:
earlier anomalies and irregularites along with th
indiscriminant and rather naive attitudes of the officia
Polish investigators and supporting them mainstream me SEGMENTATION
beg the question if the misappearancensfncerity in the
Polish government and the media is intentional or mere

displaced for 300 %..

Segment the source and
target images to extract
regions of interest

based on some kind of deeply rooted lack of interest &
considering any counterarguments to the original officie

Russian report and an extreme ignorance. To answer t
question v need to consider the reaction to the study tt JGENERATE VARIANTS
author presented on the second Smolensk Conferen JOF TARGET SEGMENT
which will be considered in the next section.

Perform orientation,
location & scale changes
on target segment

O

FIND CORRELATION

O

COMPARE

Find the size of
overlapping regions
between source and each
variant of target segment

Select the highest
overlapping combination
- compare the results
with the natural overlap

I —  p—t—  g——  f——

A ok S RS e/ ANV
Fig. 4. Treetop cut before the vegetation season (left) some daysFi9: 5. Flowchart for the spatiotempral correlation analyss

; ; ; deternining the degree of coincidence in similarities of the
later continues developing leaves on the ground (right). polygons of white patches on Apr. 5, 2010, and the spatial

. . distribution of the plain debris on Apr. 11, 2010.
2.2.The crash site analysis

New developments in the area of the spatiotemporE{
analysis of the crash site included various pan sharpeni

The results of the analysis are summarize#im 6 and
. 7, and they indicate that by displacing the target region
8 ght crash region/Event 2) over the source region (white

analysis .|ntended . t9 Improve —iImage r.e.ada.‘b”'typatches covered region/ Event 1) of the source image, either
segmentation analysis intenden help with identification ; .
vertically or horizontally, the rate of ovep between the

and displacement of various elements, computing the degree

. i ; 0
of coincidence between the white patches visible on Apr. %No different events is very high at a rate of about 75%,

2010, in the area of the crash site, and the actual distributiWHen compared to the overlap in other regions. In essence,

. . . L . these results mean that there is a strong likelihood that the
of the dispersed plain debris, and estimatiiféerences in . . ;
. . . . crash in Smolensk at the given location was preceded by
pixel signatures between different white patches.

Computing the degree of coincidence between the cafome @&plicit preparations on this very location, that might
: . ) h ve, or might have not, been specifically intended for this
white patches in location of the crash and the polygons o

dispersed plane debris undertook the task of estimating RPOSE. For this reason t.hat matter ShOUId. be thoroughly
d : investigated by the Polish and international Special
egree of coindence between the occurrence of tw

) . rvices.
independent events which took place over a common s a%a . . :
b . . Pie : P he conducted studgan be considered as preliminary in

location at two different times. Using the spatial correlation S :

. i . nature and were conducted primarily as a seed idea study for
analyses of two event areas on higbolution satellite : . .
. i . others to follow. This study was intended as an idea and
images, the authors determine how paired two events AT C .

encouragement for the official investigating committees to

were, resulting in estimation of Fhe naturalness of tq%f)k into conducting this kind of analydsking it to higher
occurred event. The spatial area of interest was the crash Rt

] .
of the Polish Air Force One TW54M plane destruction on evels of advancement. To address any level of arbitrary
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influence in this kind of study one should explore differengurrounding the crash site and the airport region. Three
methods of automatic segmentation of both polygons fropategories of likely snow accumulation were investigated,

Event 1 and 2.

and they included roof tops, random field snow occurrences,

Other study recently conducted in relatianthe crash and the crash sitiocation white patches.
site and the early white patches was based on estimatingrhe€ methodology for the digital signature measurements
differences in pixel signatures between different whit8nd comparisons consisted of:

patches on the Apr. 5, 2010, satellite image. This studly
attempted to identify and compare potential differences in
digital signatues of pixels comprising various white patchesII
on the images of Apr. 5, 2010. The need for the study was
motivated by the fact that the digital images had much
brother color resolution than human eye is able to see, and
that different displays of the digit images were giving
different impressions of the snow presence in the considered
regions, while different seemingly white patches may hay,
been representing other objects with high reflectance than
snow.

The study data sample consisted of multiple gohs of Il
larger snowlike patches on the crash site and on areas

100

Image polarization for unsupervised determination of
white areas (e.gFig. 8 top);

Image filtration and masking fdiltering out too small
patches (e.gFKig. 8 bottom);

Random selection of sample are&sg( 9) for pixel
value sampling in three categories of samples:

0 Snowed up roof tops;
0 Snow patches in the field
0 White patches on the crash site;

Computing summary statistic for pixel values from
different samples;

Preliminary assessment and associated analysis;
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Fig. 8. Polarized satellite image taken on Apr. 5, 2010, with automatically determined polygons of potential snow patches in the
region of the Smolensk North airport, without filter (top) and with filtered out small patches (bottom). Numbered patches are
examples of the selected data locations.

The results of the study were inconclusive due to a largdl the samples. Similar to the earlier discussed research this
variation in pixel valuesTab. 2). While there seems to be study was intended as a seed idea for further analysis by
some regularities and patterns of values that might haether interested investigators.
distinguish the crash areas from the other snow patches, th&/arious other attempts of research into methodology
large variation in the pixel values in essence was making alere made along explorah of auto segmentation and
possible conclusions ststically insignificant. For a more improved methods of pan sharpening to improve the
conclusive results the sampling of the different patch valuegentification of photographed objects and readability of the
should be subjected to higher rigor in segmentation amuages, but up to this point they have not yet yield
filtrating, as well as buffering the sampled areas to eliminagggnificant results worthwhile describing them in detail.
the multiple edge effects of the smafid irregular shapes of
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Fig. 9. Numbered patches are examples of the selected data locations: i) snowed up roof tops (e.g., 28); ii) Snow patches ielthe f
(e.g., 1720, 22, 27, 30); and iii) White patches on the crash site (e.g.; 2.

Tab. 2. Pixel value summary statistics for testes data samples and preliminary assessment of pixel value patterns.
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