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Background and Objectives: Timber smuggling is a significant
contributor to forest degradation. To facilitate covert transportation,
smugglers typically process timber into smaller sections. A portion of this
illicit wood is intercepted by forest authorities and subsequently transferred
to storage depots operated by natural resources departments. According to
Article 28 of the Forests and Rangelands Organization Law, confiscated
wood must be auctioned, often remaining in depot yards for extended
periods. Prolonged storage leads to substantial deterioration of wood
quality. This study evaluates the effects of depot storage duration on wood
quality by analyzing key physical and mechanical properties, including
hardness, bending strength, impact resistance, thickness swelling, and
water absorption.

Materials and Methods: Initial sampling of beech, hornbeam, and alder
logs was conducted in the storage yard of the natural resources department
of Sari County during winter. A second sampling occurred approximately
eight months later, before the auction and sale. Following processing into
standardized dimensions, oven-dried samples were tested for mechanical
properties (bending strength, impact resistance, and hardness) and physical
properties (water absorption, volumetric swelling) in accordance with
established industry standards.

Results: The study revealed significant declines in wood quality after eight
months of storage: density loss was most severe in alder (25%), followed
by hornbeam (8%) and beech (3%), bending strength decreased by 60%
(beech), 54% (hornbeam), and 80% (alder), with a 99% reduction in
bending modulus across all species. Hardness declined by 33% (beech),
65% (hornbeam), and 66% (alder), while impact resistance decreased by
36% (alder), 38% (hornbeam), and 49% (beech). Water absorption after
five-day immersion was highest in alder, while hornbeam and beech
absorbed approximately 7%, and volumetric swelling reached 17%
(beech), 20% (alder), and 28% (hornbeam).
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Conclusion: Extended depot storage caused severe degradation of
confiscated wood, with alder exhibiting the greatest losses in bending
strength and hardness, while beech showed the highest reduction in impact
resistance. Physical property changes were equally significant, particularly
hornbeam’s volumetric swelling and beech’s water absorption. Such
deterioration can downgrade premium wood to lower grades or render it
unsalable. Contributing factors include inadequate storage infrastructure,
bureaucratic delays in auction processes, and insufficient accountability
for state-owned materials. To mitigate these losses, we recommend:
(1) constructing covered storage facilities, (2) expediting administrative
procedures to reduce holding periods, and (3) replacing auctions with
fixed-price sales to minimize storage duration. These measures would
preserve wood quality and optimize the economic value of confiscated
timber.
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Figure 1. Wood depot at the Department of Natural Resources and conducting mechanical tests of wood in laboratory.
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Figure 2. Comparison of oven dry Density before and after wood depot.
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before and after wood depot.
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Figure 5. Water absorption rate of different types of wood according to the duration of immersion in water
before and after wood depot.

g3



O)Ko g land ol /. Gl g (6, i ,.uL?

ol Carge iy b g el g 3L 5o
e s L) spde o e 2l Dl Ol
Koy €55 & bgpe wtdls S31 0 50 S0
S S anils Sl 5 enp (hoys YO LalS)
Ol sm 055 3L (Moo ¥ 5 A il Sa) i1y 5 5 e
S B o RS S SES e o
ol Bl adls dasMe B sl s gs Ll 2
Sl s Sge 355 Gl 3L 2o slad 5 sl

] e:ﬁ(,.:s\fé L dow ol s 4

30

e ol (0 JS8) of il osesl il

S @ 3 o ol e RIS
S A sdalin Koy €5 Com > Gosbsé
olBl ey S s s Ay MY ssus
S o3 Vsl il s e 455 53 ;.j ol
Uies O Al Julpe o Of Ol Ol
3yl ;5'<;‘“ sty ) M= Ol 5 ‘v—fv\:‘ﬂ)—g
e 3 Sl Ol JRlBl L Sska

s A g sl s e S

Hornbeam

Tickness swelling (%)
ool (FaaiisTy

0 20 40

60

80 100 120

Time of immersion (h)

30

ST 55 553 abgt oloj

254

20 4

15

10

Tickness swelling (%)

ool (SupiisTy

5 | e TS U

— 0 —

90 5l o

Time of immersion (h)
T35 609 abgé o

0 20 40 60 80 100 120 140

140
20
Alder
SEFRER { I
]
£ | -
ERRUR — 1 %
z |
£ 3
g 5]
e 3l s
— o pila
0 . . . . . .
0 20 40 60 80 100 120 140

Time of immersion (h)
T 5 609 abgd o

o w3 3 g U8 Bl s s O 53 555k s Olojoods 4 ax g b il sl S O i (SaiS1y Ol - S

Figure 6. The rate of thickness swelling of different types of wood according to the duration of immersion
before and after wood depot.
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