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Abstract. The study was carried out in a raised bog located in the Kamanos state reserve in northwestern Lithuania
(56°16°N, 22°39"W). The area of the raised bog is 1722 ha. To assess the effect of meteorological factors and damming of
drainage ditches on the water regime of the Kamanos mire, we have analysed the water table depth fluctuations over the
last 22 years in the northern part of the mire, which was drained out in 1907, and the drainage ditch was dammed in 1999.
The control plots were established in the central part of the raised bog without draining activities, where Eriophorum va-
ginatum-Sphagnum spp. communities prevail in the ground vegetation and small Scots pine trees may also be found.

The results showed that, in both natural and damaged-by-drainage sites of the raised bog, the air moisture deficiency and
the amount of precipitation had a significant effect on the fluctuation of the water table depth during the growth period
(R*=0.416 —0.761 p < 0.05). In comparison with the control plots, in 7 years after establishing dams in a 0.9—1.2 m deep
ditch, the groundwater table increased by 9.8 to 12.2 cm in the area up to 980 m apart from the ditch. After damming the
ditches in the extensively and intensively drained parts of the raised bog, the levelling out of the water table to a similar
depth as in the control plots, occurred within 4 years and is forecasted to occur within 12 years, respectively. The water
table of the drained sites of the raised bog was more sensitive to increasing annual temperatures than the water table in the

undrained sites of the raised bog.

Keywords: hydrology, drainage blocking, meteorological factors, peatland, groundwater level.

1. Introduction

Presently, in most of the EU countries, including Lithua-
nia, restoration of natural development and conservation
of biodiversity in drained wetlands has become increas-
ingly important. Furthermore, climatic change markedly
affects natural development of the ecosystems in raised
bogs. It is commonly recognized that global warming
leads to drier eco-hydrological conditions, increased wa-
ter table depth and succession of species communities
(Faubert ef al. 2004). In comparison with other wetlands,
raised bogs are most isolated from the surrounding com-
munities, therefore, raised bogs may be the most sensitive
to climatic change. In raised bogs precipitation is the only
source of moisture, and the water table depth is one of the
most important indicators of the hydrological regime.
According to Bragg (2002), the fluctuation of the water
table depth reflects the overall balance of the surface
water, certain components of which are difficult to assess.
Furthermore, the water table depth in wetlands is directly
connected with the ecology, micro-topography and vege-
tation of wetlands (Nungesser 2003; Tahvanainen,
Tolonen 2004; Minayeva, Glushkov 2003). Therefore, it
is efficient to assess the effects of human activity and
climatic factors by studying long-term fluctuations in the

water table depth in natural raised bogs and those affected
by drainage activities (e.g. damming ditches) (Faubert et
al. 2004).

Most of the studies on the soil hydrological regime
in Lithuania (Dilys 1993; Gulbinas, Samuila 2001) were
made in mineral soils, thus, such studies in raised bogs
are rare (e.g. DiitmanaBuuroc 1972). To increase the un-
derstanding on possible effects of global climatic change
and the damming of drainage ditches, we have studied
fluctuations in the water table depth in the part of mire of
the Kamanos reserve, which was partially affected by
human activities. The objective of this study was to as-
sess (a) the relationship between long-term fluctuations of
the water table depth in the raised bog of Kamanos mire
and climatic conditions, (b) the effect of damming the
drainage ditches on the relationship between the water
table depth and climatic factors.

2. Material and Methods

The study was carried out in the raised bog of the Ka-
manos state reserve, located in north-western Lithuania in
the watershed of the basins of the Dabikiné and Vadakstis
rivers (56°16°N, 22°39°W). Area of the raised bog is
1722 ha. The first drainage activities at the outer parts of

168 Journal of Environmental Engineering and Landscape Management
http./www.jeelm.vgtu.lt/en

ISSN 1648-6897 print / ISSN 1822-4199 online
DOI: 10.3846/1648-6897.2008.16.168-177



Journal of Environmental Engineering and Landscape Management, 2008, 16(4): 168—177

the Kamanos mire were started in 1850—1860. Before the
Kamanos mire was declared as a state reserve in 1979,
there were no efforts taken to reset the natural water re-
gime in the mire. In the raised bog, the first small-scale
damming activities of the drainage ditches were started in
1985 and reached a large-scale level during 1999-2000,
when dams were built in most of the drainage ditches in
the raised bog and in several ditches in the surrounding
forests. These activities were funded by the Society of
Zoology of Frankfurt. In 1983, the officers of the reserve
established 8 transections with the total length of more
than 10 km in the Kamanos mire. Along each transection,
12 to 15 wells at each 70 to 100 m were drilled for study-
ing the variation in the water table depth (75 mm plastic
tubes with 5 mm holes were inserted 1 to 2 m into the
soil). The exact position and coordinates of the water
wells were marked on the map. During April to Novem-
ber, the water table depth in the water wells was meas-
ured at 10-day intervals.

To assess the effect of damming and climatic change
on the hydrological regime of the Kamanos mire, we
have analysed fluctuations in the water table depth over
the past 22 years in the northern part of the mire which
was drained in 1907 and dams in the ditch were estab-
lished in 1999 (a 1.0 to 1.2 m deep drainage ditch con-
nected to a 5.6 ha large lake in the mire was fully
dammed with 4 dams) (Fig. 1). The drained out area of
the raised bog was subdivided into two parts: intensively
drained (study plot 1, located 200 m northeast from the
main drainage ditch of the Kamanos lake and the bog)
and extensively drained part (study plot 2, located 300—
900 m towards the south of this drainage ditch) (Fig. 1).
The main cause of the efficient draining in study plot 1
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(located on the slope of the mire) was restriction of the
through-flow of water from upslope peatland by the
draining ditch. In study plot 1, natural regeneration of
Scots pine after the drainage and ground vegetation with
Ledum palustre prevail (age of Scots pine trees was 60—
70, mean height — 16—17 m, density — 1600—1700 trees
per ha). In study plot 2, there was no marked change in
the species composition following the drainage: scarce
3,5-4,0 m high trees of Scots pine, widespread Calluna
vulgaris, Eriophorum sp., Sphagnum spp., Ledum palus-
tre and other typical species for ground vegetation in
bogs. Control plots (study plots 3 and 4) were established
in the central part of the raised bog, which was not af-
fected by the drainage activities (Fig. 1). In the control
plots, ground vegetation is dominated by Eriophorum
vaginatum, Sphagnum spp., and dwarf trees of Scots pine
may also be found. Additional assessments of the dam-
ming effect on the water table depth were made by using
the method described by Chang (2004). For this purpose,
the hydrologic and climatic data for the period of 15
years prior to the damming of the ditches was used in the
regression analysis with the water table depth as a de-
pendent variable. The regression functions obtained were
used to predict the water table depth over the 6-year-
period after the damming of the ditches (i.e. for 2000 to
2006). Moreover, in the assessments of the effect of the
climatic data on the water table depth, the data on water
table fluctuations collected from all the 98 water wells,
established in the raised bog over the last two decades,
were used. The climatic data for the description of the
climate of the Kamanos mire were collected from three of
the closest climatic stations which are located within a
10—14 km radius from the mire (Kamanos reserve,
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Fig. 1. Layout of the study plots in the bog of Kamanos mire. Study plot 1 is located in the part which was intensively
drained in 1907 and the ditches were dammed in 1999. Study plot 2 is located in the part which was extensively drained
in 1907 and the ditches were dammed in 1999. Plots 3 and 4 are locatead in undrained part and were used for control
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Mazeikiai and Naujoji Akmené climatic stations). Evapo-
ration rate (Ey) was calculated according to Dirsé¢ and
Senitinas (1995):

E,=0,52d+ 7,0, €))

where Xd is mean air moisture deficiency sum over a ten-
day period (mb).
This formula was used to calculate the coefficient k
which is described in the Results and Discussion section.
Statistical analyses were carried out with MS Excel
and Statistica 5.5.

3. Results and discussion

3.1. Dependence of the water table depth during
the growth period on the climatic and hydrological
factors in spring

In the drained (study plots 1 and 2) and undrained (study
plots 3 and 4) parts of the raised bog as well as when
regressing the data from all the plots pooled, the water
table depth during the growth period was mainly depend-
ent on the precipitation amount during May to October
(r=-0.562 — (-0.761), p = 0.000-0.032) and moisture
deficiency during May to October (r = 0.416 — 0.660, p =
0.005-0.031) (Table 1). Dependency of the water table
depth on precipitation may be explained by the fact

that precipitation is the only source for the maintenance
of the groundwater, whereas the mineral subsoil below
the peat layer does not add but drains the moisture out of
the peat layer.

Air moisture deficiency indicates the evaporation in-
tensity of the precipitation moisture (Dirse and Seniunas
1995; Ruseckas 2002), i.e. the more moisture evaporates
from tree stems, branches and leaves, the soil surface and
is absorbed by tree roots, the less moisture remains in the
soil to renew the groundwater resources. According to
Jablonskis (1992), Tilickis (1994), Gailiusis et al. (1999),
in the analysis of the hydrological data, the relationships
are efficiently revealed when the amount of precipitation
during a certain period (P) is combined with the evapora-
tion rate (Eo) into one index k (k=Y. P/ E;). In our study,

the evaporation rate (E,) during 1984—1990 (formula by
Dirse and Senitinas 1995) and k (by the formula given
above) were related with the mean water table depth in
the drained (study plots 1 and 2) and undrained plots
(study plots 3 and 4) during May to October (» = —0.753—
0.839, p =0.000-0.023) (Table 1).

The mean air temperature during the vegetation peri-
od (May to September) was stronger related with the water
table depth in the drained study plots (plots 1 and 2,
r=0.514-0.586, p = 0.029-0.042) than in undrained plots

Table 1. Correlation coefficients between the climatic data and water table depth (hy.x) during the growth period (V—X), which were
unadjusted (%) and adjusted by the formula %.x)x = hy.x—0,3hy; (Where Ay, is the water table depth for May 1) in dif-

ferent parts of the raised bog in Kamanos mire

o Intensively drainfad plots Extensively draiqed plots Undrained part of the bog (data ﬁlgglgffs
Climatic (data collected during 1984— (data collected during 1984— . .
indexes 1999, i.e. before damming) 1999, i.e. before damming) collected during 1990-2006) mire (data

1984-2006)

hyx hy-x—0,3 hy, h'yx h'yx—0,3 hy, h"yx h'y.x—0,3 hy, h"yx
Mean water 0.578%* 0.420%* 0.380 0.482*
table depth in p=10.022 — p =0.047 — p=10.076 — p=10.011
April
Water table 0.571% 0.326* 0.316 0.384*
depthon May 1| p=10.017 — p=10.041 — p=0.09 — p=0.003
Mean tem- 0.543* 0.586* 0.452 0.514* 0.386 0.412 0.421*
perature dur- p=0.029 p=10.017 p=10.078 p =0.042 p =0.096 p=10.084 p=0.016
ing May to
September
Mean air 0.601* 0.660* 0.553* 0.569* 0.416* 0.542%* 0.621*
moisture defi- p=10.014 p=10.005 p=10.026 p=10.021 p=10.031 p=10.001 p=0.002
ciency during
May to Sep-
tember
Hydrothermal —0.753* —0.797* —0.841* —0.873* —0.776* —0.811* —0.839*
coefficient p=10.001 p=10.001 p =0.000 p =0.000 p=10.010 p =0.000 p = 0.000
during May to
September, &
Precipitation —0.592* —0.632*% —0.740%* —0.761% —0.584* —0.632*% —0.562*
during May to | p=0.016 p=10.023 p =0.000 p =0.000 p=10.012 p=0.032 p=0.011
October
Precipitation —0.601* —0. 795*% —0.626* —0.682*
during April to | p=0.034 B p=0.000 B p=0.012 B p = 0.004*
October
Precipitation —0.496* —0.563* —0.621% —0.684* —0.634* —0.684* —0.589*
during June to | p=0.028 p=10.012 p=0.002 p =0.000 p =0.000 p =0.000 p = 0.000
September
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(plots 3 and 4, r = 0.386-0.412, p = 0.084-0.096). This
indicates that the water table in the drained sites of the
bogs is more sensitive to climatic change (higher mean
annual and summer temperatures) than in undrained sites
of the bogs.

The mean water table depth on April 1 and May 1
was stronger related with the mean water table depth
during the growth period in the drained plots of the raised
bog (r = 0.326-0.578, p = 0.017—0.047) than in undrained
plots of the raised bog (r = 0.316-0.380, p = 0.08-0.09).
This result is also supported by the fact that after sub-
tracting the water table depths of spring (/4);) from the
means over the growth period (Hy.y) (i.e. using the water
table depth at the beginning of the growth period) and
correlating these corrected water table depths with the
climatic data, 5 to 10% higher correlation coefficients
were obtained.

3.2. Fluctuations of the water table depth in the raised
bog in 1984-1999

To determine the long-term irreversible cycles of fluctua-
tions of the water table depth in the Kamanos raised bog,
we have analysed the variation of the water table depth
during the growth period (H).y) over time (Figs. 2 and 3).
The results of the correlation and regression analyses
showed that there was a trend in fluctuations of the water
table depth starting from 1984 (start of the data collec-
tion) to 1999 (the dams were established) — R* = 0.39—
0.40, p = 0.01. In the intensively drained part of the
raised bog (study plot 1) with 50-60-year old Scots pine
trees with an admixture of birch, this relationship be-
tween fluctuations in the water table depth and years was
3.3 times stronger than in the extensively drained part of
the raised bog (study plot 2). During 1984-2000, the
water table in intensively and extensively drained study
plots 1 and 2 decreased by 27 cm and 8 cm, respectively.
During the past 16 years (1990-2006) in the
undrained part of the raised bog (plots 3 and 4), the varia-
tion in the water table depth was comparably smaller and
was reaching 0.68 cm per year (Fig. 2). The observations

0

that the water table depth is increasing more rapidly in
the more dry sites of the raised bogs with a tree cover
than in undrained wet and open sites, was also confirmed
by the Estonian scientists (Lode et al. 2003): the long-
term climatic changes were more expressed in the more
dry sites of bogs with tree cover than in wet sites with
many small water pools.

According to Bragg (2002), the tree crowns in raised
bogs consume a share of precipitation and in this way
reduce the amount of the precipitation reaching the soil
surface and ground water. The amount of precipitation is
the main factor affecting the fluctuation of ground water
table in certain areas of Lithuania (Gulbinas and Samuila
2001). This observation was confirmed by our study as
well (Table 1). However, in our study, there were no
significant trends of co-variation of precipitation with the
water table depth during 1984 to 2000 (a tendency of
reduction in precipitation was not observed, > = 0.001,
Fig. 4). The increase of the water table depth in the raised
bog of Kamanos reserve during the last few decades of
the 20™ century, is caused by the variation in temperatu-
res during the growth period, which continues for more
than 200 years and was especially expressed during
19842006 (Bukantis et al. 2001) and by the trend of
increase of the mean daily air moisture deficiency (R> =
0.33-0.21, p < 0.05) (Fig. 5). These factors may cause a
gradual increase of the cumulative evaporation and in the
same way intensify the decrease of water table in raised
bogs (Ruseckas 2000). This may indicate that the water
table depth in raised bogs and especially in the drained
sites of the raised bogs will increase in response the
warming climate. These assumptions were also confirmed
by a number of studies (Bragg 2002; Faubert et al. 2004).
At the end of the last century, the water table depth inc-
reased not only in raised bogs but also in other forested
and agricultural land (Gulbinas and Samuila 2001; Pierz-
galski and Tyzska 1999). The most efficient method to
slow dawn the process of increasing in water table depth
is damming of the drainage ditches in bogs (Kose 2003;
Mieriauskas et al. 2005), as discussed in the next section.
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Fig. 2. Variation in water table depth during the growth period (May to October) in the intensively drained and
dammed site (study plot 1, the line marked with open squares) and in the naturally developing part (control study plots

3 and 4, marked with filled cycles) during 1984-2006
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Fig. 3. Variation in water table depth during the growth period (May to October) in the extensively drained and
dammed site (study plot 2, the line marked with open squares) and in the naturally developing part (control study plots
3 and 4, marked with filled cycles) during 1984-2006
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3.3. Fluctuations of the water table depth in Kamanos
raised bog after renewal of the hydrological regime in
1999

First, let’s review shortly the effect of drainage in the
northern part of the Kamanos mire (study plots 1 and 2).
After establishment of the 1.2—1.5 m deep drainage ditch
draining water out of the Kamanos lake (the size of the
lake is 5.6 ha) across the bog, the water level in this lake
dropped by 1 m (Brundza et al. 1937), and in the 210 m-
wide northern side of this ditch, the water table dropped
by 15-35 cm (Ruseckas 2007). As a consequence, 70—80
years ago, natural regeneration of Scots pine occurred and
presently developed into Scots pine stand of the 3™
bonitet class in this part of the bog (study plot 1). After
partially draining the 4-5 m deep lake, which interacts
with the adjacent groundwater pools, the water table
depth in the 900 m wide belt at the fore hill increased by
7—14 cm (study plot 2). The effect of this extensive drain-
age on the species composition of the ground vegetation
was minor, however, presently we noticed spreading of
Calluna vulgaris and single naturally regenerating seed-
lings of Scots pine (Ruseckas and Grigalitinas 2006).
After damming (Fig. 6) of the main ditch, draining
the Kamanos lake and mire in 1999, the water table depth
in both intensively drained study plot 1 and extensively
drained study plot 2 decreased (Figs. 2 and 3), whereas
the water table depth in control plots 3 and 4 increased.
The mean decrease of the water table depth over the past
7 years in the intensively (plot 1) and extensively (plot 2)
drained parts of the bog was 5.27 c¢cm and 3.58 cm,

respectively (Table 2). According to Zalytis (3ammruc
1983), such an increase in the groundwater table may
reduce the quality of forest stands by 0.5 of the bonitet
class. The tendency of gradual raise of the groundwater
table after damming may indicate (Table 3) that the data
from the latest measurements in 2006 is a more precise
indicator of absolute raise of the groundwater table (Ah)
than the averaged data. According to these data from
2006, the Ah wvalues in intensively (plot 1) and
extensively (plot 2) drained plots were 12.2 cm and
9.8 cm, respectively. In 2006 (7 years after damming), the
groundwater table restored its former depth in the inten-
sively drained plot, whereas in the extensively drained
plot, the water table still lays 10—12 cm below the level of
the control plots (Fig. 7). The predictions based on
equation given in Fig. 7, indicate that, to restore the
groundwater table to the control level, 56 years may be
needed. Note that due to the drainage the surface of the
bog itself was lowered down by 30—40 cm, therefore, to
restore the groundwater table to absolute levels before the
drainage, one or more centuries may be needed. A separa-
te discussion is needed on the effects of climatic factors
on the water table depth during the period of the restora-
tion of the hydrological regime in the Kamanos bog
(1999-2006). During 1999-2006, the amount of precipi-
tation during the growth period (May to October) tended
to decrease in the study areas. This had intensified increa-
se in the water table depth, which was also noticed in the
central part of the bog with natural conditions (study
plots 3 and 4, Fig. 2). The period of 1999 to 2006 was

Fig. 6. One of the dams in the drainage ditches in the Kamanos mire
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Table 2. The water table depth during the growth period (May to October) (4;.y, given in cm) and the difference of water table
depths before and after damming of the ditches (cm) given separately for the intensively (plot 1), extensively (plot 2)
drained parts and undrained parts of the raised bog (control plots 3 and 4)

Years H'y.x H"y.x H"y.x H'y.x (plot 1) — H"y.x (plot 2) — H'y.x (plot 1), —
(plot 1), cm (plot 2), cm (plots 3, 4), cm H"'y.x (plots 3,4) H"yx (plots 3, 4) H"yx (plot 2)
Before damming (1990-1999)
1990 22.2 11.2 7.0 15.2 4.2 11.0
1991 29.4 17.0 9.1 20.3 7.9 12.4
1992 45.4 21.7 19.4 26.0 23 23.7
1993 35.8 17.5 14.7 21.1 2.8 18.3
1994 36.4 18.8 16.8 19.6 2.0 17.6
1995 19.8 11.6 9.2 10.6 2.4 8.2
1996 36.4 17.8 15.0 21.4 2.8 18.6
1997 29.6 15.7 12.8 16.8 2.9 13.9
1998 19.8 12.3 9.2 10.6 3.1 7.5
1999 41.8 18.7 16.3 25.5 2.4 23.1
Mean (1) 31.66 16.23 12.95 18.71 3.28 1543
After damming (2000-2006)
2000 39.0 20.5 15.8 23.2-18.71 4.7 18.5
2001 19.4 11.6 7.7 11.7 3.9 7.8
2002 36.8 20.2 20.6 16.2 -0.4 16.6
2003 29.2 17.9 16.9 12.3 1.0 11.3
2004 19.7 13.4 10.4 9.3 3.0 6.3
2005 31.7 134 18.4 13.3 =5.0 18.3
2006 29.32 11.9 21.2 8.1 -9.3 17.4
Mean (II) 29.30 15.57 15.86 13.44 —0.3 13.7
Mean (I)— 2.36 0.66 -291 5.27 3.58 1.73
mean (II)

Table 3. Comparison between the observed (/1).y) and predicted (/.y)) water table depth in the restored bog of the Kamanos mire
(prediction was made by functions 1 to 3)

Intensively drained sites |[Extensively drained sites| Undrained (natural)
Years of the bog (plot 1) of the bog (plot 2)  [sites of the bog (plot 3)| Hy.x(plot 1) — |Hy.x( plot 2) —| Hy.x (plot 3) —
Hy.x hy.x Hy.x hy.x Hy.x hyx hyx(plot1) | Apx(plot2) | hy.x(plot3)
(plot 1) (plot 1) (plot 2) (plot 2) (plot3) | (plot3)
2000 39.0 35.7 20.5 19.47 15.8 16.0 -3.3 —-1.03 0.20
2001 19.4 24.6 11.6 15.12 7.7 9.73 5.2 3.52 2.03
2002 36.8 38.4 20.2 20.55 20.6 17.57 1.6 0.35 -3.03
2003 29.2 353 17.9 19.34 16.9 15.81 6.1 1.44 -1.09
2004 19.7 22.5 134 14.36 10.4 8.55 2.8 0.96 —-1.85
2005 31.7 39.5 134 20.95 18.4 18.16 7.8 7.55 —0.24
2006 29.32 41.5 11.9 21.71 21.2 19.34 12.2 9.81 -1.86
Mean 29.30 33.93 15.56 18.79 15.86 15.02 4.63 3.23 —0.84

Damming duration, years
0 1 2 3 4 5 6 7

25 7 ° y=—1.75x +20.443

o

— hy_ control, cm
]
|

5 |
0
¥ -5
y=—19821x +7.6714 A
=10 T R2=0719 e study plot 1
15 - A study plot 2

Fig. 7. Variation of difference in the water table depth between the intensively drained plots
and the controls (filled cycles) and between extensively drained plot and the controls (filled
triangle) (Y axis: Hy.x — hyy.x control), depending on the duration of damming
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distinguishing by increasingly higher temperatures and
moisture deficiency (Fig. 5). This intensified the evapora-
tion and decrease of the groundwater table in the bog, as
confirmed by the data on increase in the groundwater
table depth in the control study plots 3 and 4 during 1999
to 2006 (Fig. 2). The fact, that the groundwater table
would decrease during 19992006 in all the parts of the
bog even if the ditches were not dammed, is demon-
strated by the data in Table 3 and by the following func-
tions for forecasting fluctuations in the water table depth:

Hv-x) (study plot 1)=59.9119 — 34.664 k, )
Hv-x) (study plot 2) = 28.889 — 13456 k, 3)
Hv-x) (study plots 3,4) =29.730 — 19.6123 k, )

R?=0.60-0.71, p <0.05,

where k is hydrothermal coefficient; the data for the pe-
riod before the ditch damming (from 1984 to 1999) were
used in the regression analyses.

After comparing the forecasts of the water table
depth in study plots 1 and 2 according to functions 1 to 3
given above with the real data on the water table depth
(Table 3), the hydrological effect of damming was almost
equal to the hydrological effect obtained by comparing
the data from plots 1 and 2 with the controls. During the
past 7 years in plots 1 and 2, the mean increase in the
groundwater table estimated by the later method was 5.27
to 3.58 cm, respectively; whereas the estimation of the
mean increase of the water table in plots 1 and 2 by using
the functions with climatic factors as the dependent vari-
able were 4.63 and 3.23 cm, respectively, (the difference
was less than 12%). This indicates that both methods can
be used for predicting the hydrological effects of dam-
ming.

4. Conclusions

1. At the end of the previous century, there was a reliable
trend of decrease in the groundwater table during the
growth period (May to October) (R* = 0.39-0.40 p <
0.05) in the drained part of the raised bog in the Kamanos
mire, whereas in the central undrained part of the raised
bog, there was only a slight tendency (R° = 0.16 p = 0.10)
of lowering of the groundwater table during the growth
period over the last 16 years.

2. In spite of the fact that the air moisture deficiency
and precipitation are the main climatic factors affecting
fluctuations of the water table during the growth period
(GWLs) in the Kamanos mire (r = 0,416 — 0,761 p <
0,05), the mean summer temperatures (which have been
increasing over the past 20 years) have a marked effect
(r= 0,514 — 0,586 p < 0,05) on the GWLs only in the
sites of the mire which were damaged by draining.

3. If compared with the control plots, in 7 years after
the damming in the 0.9-1.2 m deep drainage ditch, the
groundwater table in a 980 m wide zone along the ditch
increased by 9.8 to 12.2 cm.

4. After damming of the drainage ditches, the resto-
ration of the groundwater table to the level of the control

plots occurred after 4 years in the extensively drained
raised bog; whereas in the intensively drained part of the
raised bog, the groundwater table is forecasted to reach
the level in the control plots in approximately 12 years
after damming of the ditches.
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pelkés harmoningo vystymosi atstatymui [Estimation of

disturbance of Kamanos mire hydrological regime due to 3-1s.

GRIOVIU BLOKAVIMO BEI METEOROLOGINIU
VANDENU SLUGSOJIMO LYGIO SVYRAVIMAMS

FAKTORIU JTAKA KAMANU PELKES GRUNTINIU

J. Ruseckas, V. Grigaliiinas
Santrauka

Tyrimai buvo atlikti Kamany valstybinio gamtinio rezervato aukstapelkéje (56°16°'N, 22°39°W), kuri yra Siaurés vakary
Lietuvoje. Aukstapelkés plotas — 1722 ha. Tam, kad biity jvertinta meteorologiniy faktoriy bei grioviy tvenkimo jtaka
Kamany pelkes hidrologijai, buvo iSanalizuotos gruntiniy vandeny sliigsojimo lygio fluktuacijos per pastaruosius 22 me-
tus — 1907 m. nusausintoje ir 1999 m. patvenktoje Siauringje pelkés dalyje. Kontroliniai plotai i$skirti centringje nesausin-
toje aukstapelkes dalyje. Cia vyrauja Eriophorum vaginatum-Sphagnum spp. (kupstinio $vylio-kiminy) bendrijos su
Zematigeémis puselémis.

Nustatyta, kad pagrindiniai meteorologiniai veiksniai, veikiantys vegetacijos periodo gruntiniy vandeny fluktuacijas tiek
natiiraliuose, tiek sausinimu paZeistuose Kamany aukstapelkés plotuose, yra oro drégmés deficitas ir krituliai (R*=
0,416 — 0,761 p < 0,05). Per 7 mety perioda, pragjusi po 0,9—1,2 m gylio griovio, sausinusio aukstapelk¢ 92 m. blokavimo
uztvaromis (1999 m.), gruntiniy vandeny lygis 980 m plocio pagriovio zonoje, palyginus su kontrole, pakilo vidutiniskai
9.8-12,2 cm. Gruntiniy vandeny atsistatymas iki kontrolinio lygio, blokavus griovius uZtvaromis ekstensyviai nusausin-
tose pelkés dalyse, {vyko per 4 metus, o intensyviai nusausintoje aukStapelkés dalyje, kaip rodo prognozes, jvyks apytik-
sliai per 12 m. Iaiskinta, kad { klimato $ilt¢jima, t. y. i metiniy temperatiiry did¢jima, nusausinty pelkiy gruntiniai
vandenys reaguoja labiau negu nenusausinty.

Reik$miniai ZodZiai: gruntinio vandens lygis, grioviy blokavimas uztvaromis, hidrologija, meteorologiniai veiksniai,
pelke.

BJIMSIHUE U3MEHEHUS KJIMMATA U YHUUTOXKEHUA KAHAB HA I'HIPOJIOTMYECKUI PEXKUM
BOJIOTA KAMAHOC

IO. Pycsinkac, B. I'purantonac
Pesome

I'mpponormdeckie MccaenoBaHUs ObIIM MPOBEACHBI Ha BEPXOBOM 0O0JIOTE TOCYAAPCTBEHHOrO 3amoBeqHMka Kamanoc
(56°16'N, 22°39°W), kotopblii HaxoauTcs Ha ceepo-3anane Jlureel. [lnomans Bepxosoro Gomnora — 1722 ra. Llensio
paboThl ObUIO YCTAHOBUTH BIMSHHUE METEOPOJOTMYECKMX (PAaKTOPOB M YHMUTOXKEHUsS OCYLIMTEIBHBIX KaHaB Ha
TUAPOJIOTHYECKUH pPEXUM BepXoBOro 0o010Ta. MCXOAHBIM MarepuanoM MOCIYXKWIN J@HHBIE O JMHAMUKE YPOBHS
IPYHTOBBIX BOJ 3a nocieanue 22 roga Ha B 1907 r. ocyuieHHbIX U B 1999 1. BHOBB 3aTOIUICHHBIX IUIOLIAISX 3all0BEIHUKA
¢ OonoTHeIMM TIOuBaMH. KOHTPOJBHBIMM IUIOINAISIMU TIOCTYXXHJIM HETPOHYTBIE OCYHIEHHEM YJacTKH O0o0IoTa,
BBIICJICHHBIC B LIEHTPAIBHOM YacTH 3allOBEAHNKA, TI¢ MPeolnafaroT coodmecTBa Mymuisl 1 6enoro Mxa (Eriophorum
vaginatum — Sphagnum spp.) ¢ HU3KOpOCIO# COCHOH. BrvlsBneHO, 4TO 3a 7-MEeTHHW MepHUoN, MPOIIEMIIAN MOCie
yHHUUTOXKEHHSI B 1999 T. ocymmTenbHBIX KaHaB riyonHoit 0,9—1,2 M, ypoBeHb IPYHTOBBIX BOJ Ha MPUKAHABHOW IMOJIOCE,
paBHoit 980 M, noBbIcHIICS B cpeHeM Ha 9,8—12,2 cM 10 CpaBHEHMIO C KOHTPOJILHBIM ypoBHEM. BoccraHoBIeHME ypOBHS
IPYHTOBBIX BOJ ([0 KOHTPOJBHOIO YPOBHSI) IOCJE YHUYTOKCHUSI KaHAaB Ha SKCTEHCHBHO OCYIIEHHBIX IUIOMANSIX
MPOUCXOAUT CITyCTs 4 rojia, a Ha UHTEHCUBHO OCYHIEHHBIX IUIOMAAAX — CIycTst 12 jieT. Y cTaHOBIEHO, YTO HAa MOTEILUICHUE
KJIMMara, T. €. Ha IOBBIIIEHUE TOJOBBIX TEMIEPATYpP, CUIIBHEE PEarupyloT I'PYHTOBBIE BOJABI OCYHIEHHBIX OOJIOT, 4eM
HEOCYIIEHHBIX.

KuroueBble cioBa: YPOBEHb I'PYHTOBBIX BOJ, YHUYTOXKCHUC KaHAB, 'MJAPOJIOrvs, METCOPOJIOr'MICCKUEC q)aKTOpLI, 00J10TO.
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