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Rasma Deksne, Arnita Meinerte

ZOOPLANKTONA DINAMIK A DAUGAVAS P OS MU
KRUSLAVDUNAVA2009. GADuU

Abstract

I n the Daugayv aibBunagatsanpkegathering haal takema plaae in 2004 June, 1412 July, 25,

27 August and -3 October. Research has been done on qualitative and quantitative analysis of zooplankton. The
biggestmean amount of zooplankton organisms per*lofrwater was found in Juh0 281 indiv./m. The
smallest mean amount of organisms found in zooplankton was stated in ABG3t indiv./ni. The dynamics

of zooplankton was investigated in the Daugavabds s
spring, summer and aumn dominated taxa were extracted. In the investigated stretch of the river were stated 60
zooplankton taxa. The leading role in theuclanis gava

dilatata andKeratella cochlearisThe temperature and theofd base significantly affected species reproduction

and development. During 2009 on the Daugava quantitatively dominant zooplankton group of organisms was
Rotifera, in spring and autumn the leading role had Rotifera;somgmer dominant zooplankton orgsmi

groups accounted for Cladocera. Assessing the Daugava zooplankton according to its biomass, the leading role
had organisms of Cladocera.

Keywords Daugava River, zooplankton, Rotifera, Cladocera, Copepoda.

levads

Upes zooplanktonsrlWUs podeaskci jpds mpai thi

fdenstilpnes produktivitUtes rUdotUjiem, |
bi oindi katori, ar kuru pal odzobu nosaka 1 dc¢
notei kgana ir rpe d @Xkigemm s pa djdwrks i it Ut es ar
fdenskrUtuvUs. Zooplanktona kvalitatovU0 un
apkUrtUjUs vides faktoru izmai A({Deksner2009:0 i e
87).

Daugavas zooplanktonalg 0 j u mi r Uda, ka atseviggos
zooplanktona sugu skaits, daudzums un bio
nosaka upes hidrologisko, hi dr ometeorol ogi
lTdens termiskaj dndensgdnameAa svUrstobUm wup
ai zauguma un piesUrAojuma pakUpei, skUbekH?
iTdeng.

Materi Ui un metodes

Zooplanktona paraugu i eivBk gjahamiilrbd,t ijkia.i2
25.27 augusitd. umkt2o.br o, Daugavas upes posmU
paraugu ievUkganas vietUs, katrU vietU | al
zooplanktona paraugi (1. attUl s).

Zooplanktona ©paraugi teisk al di getvsUrk i ti @asftiQlktl ri
i zmUrs 65 Om). levUktie paraugi tika fiksUOUt
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Zoopl anktona anal essgaits nkaas iminkarna soktosp sCartlr 0
subsampl es) it4i0aur fkiagetlogk ipallcoel i nUj umU, kval
Rotifera, Cladocera un Copepoda taksoni, to
s klsd Uey6,atstcz Y96(.L O dzkz 2 d&64).0

"_ ~ I\Uﬂl/ ~

-~ -

< - Vecvarkava VSR
ANATR Jaunayona *X OR.
b Nogall =y | s S A9'°¢"
! Kalpe D“b"amda A Krask
A% B —r/jubnd :
Javpil ns A Vil Lo
\VP' s rajons Majinova Komt
‘ L (o lzvalta ]
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. - . 5 L b
ine < onte A k9 /{182 . Krasl
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1. attUls. Zooplanktona paéar &ungwuiggwplilsg
Kr Us| a4 alsm 12ej pusKaplavdi4. L a ¢ a k ¥esvBru IFauja; 6.
Murauki; 7-Juzefova; 8.Krauja; 9:1,5 kmlejpuDaugavpi |l s att gp@ganas
Silupesietekas; 11l ej pus Gl aN@ g a Demaval 2 .

RezultUti wun diskusij a

Daugavas posms no Kr Usl avas | 0dz Dauga
daudzUm krUcUm, kri toumss mdikmJs sna a@,mes 10§ d
m/ s . Lejpus Daugavpils upes straumes Utr ums
posms, kur tika Aemti paraugi , kopumU r aksHt
kas bagUta anodm&GgohatiaemviUhogus apst UkNus

PUt ot zooplanktona daudzveidQbu wupes po
2009. gada jinijUO, jT1ijU0O, augustU un oktolt
taksoni , 20 Cladoceraktsoni un 10 Copepoda taksoni.

Visliel OkU t aks o-m39mitsa&kkls odhai u dkzovres tdadtblat a |
taksoni pUrstCadttgraunBoopépepocda. 7JT11ijU0U notei
t aksonii1l9 wgu $oB&iaksdnir §

2009.gda jIinijUO, jTI

bija Euchlanis dilatata, Keratella cochlearis, Lecane luna, Lecane lunaris. att Ul s) .

i j U, augustU un oktobr

gada pUtojumU vadogUs z oBuphlagishdiatatauneKeratellag a s [

cochlearis. GUda Rotifera sugu daudzveidoba ir r
sast Uvam. No Cl adocer a ChydorigoJdtisClsydorus sphmerioudl s s
un Sida crystallinano CopepodaCyclopssp.Na u p | i i un Coypepodite (°:
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J1 ni| Keratellacochlearis, Euchlanis dilataéauplii Pompholux sulcata, Trichotria pocilluni

!

IT 1 Sida crystdine, Euchlanis dilatatayauplii, Chydorus sphaericus, Chydorus ovalis
Augusts Euchlanis dilatataKeratella cochlearis, Sida crystalline, Lecane luna

!

Euchlanis dilatatalNauplii, CopepoditeSida crystalline, Keratella cochlearis

Oktobris

2. attUls. DominUjogUs zooplanktona sugas
Dunavai.

Daugavas =zooplanktonU s as tEodmptamUsgraciisy g a s
Kellicottia longispinaun Filinia major ( } dH ¢1™84€834) pUrsvar U bija s:
okt obra mUnes . Siduwrysialina, sSBosminai longistris, sCeriodaphnia
reticulata, Eurycercus lamellatus, Macrocyclops albidus, Brachionus angularis, Keratella
quadrata, Filinia bngiseta( 1 d H ¢1984¢58)d o mi nUj a vasdamas Umlimegd

Autohtonu planktona sugu attostobu bilti
Utrums un | 0li upes krastos. AllohtonUs su
pavasara & i rudens palos (Gkute 2007: 331) . N
zooplanktona sugas bi[@daphnia cucullataBosmina coregoni, Leptodora kindtino ezeros
biegi i z p | Sida @rystadlma, Biaphadasoma brachyurum, Bosmina longirostris,
Ceriodaphnia pulchela, Daphnia longispirfal d H ¢ X984C3B).

Zooplanktona kvalitatogvU un kvantitatov
gadU bija Noti nevienmUrogga (3.attUls).
hi drometeoroliogirghe msaktsomauw dgga | oma ir arg
pakUpei

Zooplanktona sugu sastUvu biltiski ieteki
auggpus un lejpus krUcUm, var konstatOUt,

planktona sugls k ai t s Rotifera un Cladocera grupUs
skaitslo/ag4oxls j
Liel Okais vidUjais z-5602p1omhibti grea koornga nait sUn
Zooplanktona daudzums savas maksbmUl Usl 0dE
secinUjumi ir izdaroti 19%3:-1®66RjadosGkiuk teasj awsn RUt
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(Laganovska 1969: 69Ma z Uk ai s
august a6208erg/giys3. att Ul s) .

vidUj ai s

zoopl anktona

250000

org. sk./m?

2 3 4

5

]

6

.

7

8

9

el

10 11

12 13

ni [28303372717(3063343483

22067(46967

27867

44917

24550(44833| 1683

1348334617

| i §49267| 9400 (27867/31500| 850

0

0

6658

59725236867 4817

56342(69800

B Augusts | 4250

5650 [ 900 | 867

867

50750

5400

4783 0

433 | 1167

4217 | 1417

B Oktobris| 2608

2517 [ 6267 O

1646

7| 1350

1317

22217

3908 |17575| 8558

10350| 34617

3.

Kvanti

i eARoa i fer a. Cl

maz Uk s . 20009.

organi smu
att Ul s) .

2009. g

sadal 0j ums pa
tatogvi vadogo | omu
adocera wun
gada jil1ijU
grupa. AugustU un
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Jinijs pécorganismu sksita JUnijs pécbiomasas

Augusts pécorganismu skaita

g% %

87%

Oktobris p&c organis mu s kaita

@ ROTIFERA O CLADOCERA O COPEPODS

4. attUls. Zooplanktonadiec@gbni ptdiec grgpui
bi omasas Daugavas posmU no KrUslavas

TU kU vairUkumam Cladocera un Copepoda
atseviggu virpotUju (Rotifera) indiwasduUl c
vislabUk pUrstUvUta ir Cladocera organi smu
SecinUj umi

1. KopumU 2009. gada jinijUO, ji1ijUO, augus
taksoni: 30 Rotifera, 20 Cladocera un 10 Copepoda.
2.VislielUOkU t aks o0-n3 neksork Konsthitda i d zjvieniidjob,a n o
Rotifera, 7 Cladocera un 6 Copepoda.
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3.Liel Ukais vidUjais zo578l ag/finoeikia200®gaga@ ni s

jille_J
4 KopumU kvantitatovi vadogo | omu Daugavas
sUkums) unustuaebéei dauu,g oktobris) i eAUm

Cladocera organismu grupas.
5. VUrt Uj ot Daugavas zooplanktonu pUc biom

grupa bija Cladocera.
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NedaGremndi en a

COMPLEXES OF PEDOBIONTS AND COLLEMBOLA
SPECIES IN THE PLOUGHED FIELDS IN BIJUTI SKIS
FERTILIZED WITH SEWA GE SLUDGE

Abstract

The soils in the ploughed field of Mol &t ai environ
sludge were investigated in 2008 (the field was fertilized i@720The abundance of zoocoenoses was
determined and their communities identified. The fields fertilized with sewage sludge differed in abundance
and dominance of pedobiont groups. Collembola species composition was investigated.

In June, the abundance oficroarthropods reached 2tBou. ind./nd, in September10.2 thou. ind./n.
Oribatid mites were the dominant species accounting for #8$%mmerand 71 % in autumn. Seven species

of collembolan were identified.

In fertilized field, the abundancen aveage of Collembola value wa$®.5 thou ind./nf. In June, the
abundance of Collembola reached th&u. ind./n3, in Septembe®.2 thou. ind./n. Five speciesParisotoma
notabilis (Schaeffer),Onychiurus armatuqTullberg), Hypogastrura assimiligKrausbaug, Sminthurus

viridis (Linnaeus) Sminthurinus aureugLubbock) were identifiedin June andiwo Proisotoma minima
(Absolon) andLepidocyrtussp. juv. in SeptemberParisotoma notabili(Schaeffer) f Isotomidag¢ was

clearly predominatedpecies accountinfigr 40 % of the total number of species.

In auditorialfield the abundancan averagef Collembola value wa8.15thouind./nf andnine species of
collembolan were identifieddypogastrura assimiligKrausbauerpccounting for 38.1 % were dominant.
Keywords: Microarthropods, sewage sludge, fertilization, Collembola.

Introduction

Soil biota is composed of a rich complex of organisms fulfilling the main functions
of processes taking place in the soil: destruction of organic remains (dead animals and
plants), release of biogenic elements, nitrogen fixation and preservation of soil structure,
and detoxification of pollutants.

The groups of microarthropods are interrelated by complicated trophic links. The
structure of a complex reflects the ecologimahditions of a biotope. Microarthropods are
sedentary and abundant inhabitants of soils. The soil is their living environment thus its
chemical and physical transformations directly affect the abundance and species diversity
of microorganisms and zoocoene s ( Ei t mi n avlii|c2004t43., Bagdanavi

Small insects without wings Apterygota play an especially important role in soll
formation, Entognathain particular among which Collembola are the most widespread.
They belong to the group of soil microadpods. Though Collembola and and soil mites
often are investigated as a common group of microarthropods their trophic links and
functions in the processes of decomposition of organic material markedly differ. Damp soil
rich in organics is the typical naairenvironment for Collembola (Deborah Z. Altschuler
et al. 200489). Soil pH may act as an important factor for employment of different species

in bioindication.Mesaphorura yosi{Rusek 1967) is widespread in soils with pH less than
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4.5 whereadaristona notabilis (Schaeffer 1896) in this kind of soil is extremely rare
(Hagvar, Abrahamsen 1990: 1270).

The soil of Mol atai Di st r iDgstric Abeluvisalsgs t o
in the central part of the Baltija Uplands. The soils of this regimn strongly podsol
predetermining the dominance of combinations of sandy loam on gleyic Dystric
Albeluvisols with other soil types. This is one of the hilliest regions of Lithuania. The
conditions for agricultural activity are unfavourable. Regular lgniand intensig
fertilization are the main measures for i m
Vasiliauskiena 2001: 550).

Sewage sludge containing much organics is used for fertilization of this type of
soil. Fertilization with sewage sludge not only retusnganic material into the soil but also
is a good solution of sludge utilization problem: in Lithuania, daily sludge production
amounts to 6000 f( Ei t mi navi | 1 | £189:6)BSdudgd atilization through
fertilization is optimal as it produces minimal effect on the natural environment and

human health. Sewage sludge strongly improves the physical properties of seils (Al

Assiuty 2000: 569) , retains sl ope 46 and | wat
is nutrition medium forplants (Et mi navi | i Tt 4, Janeliauskiena
Methods

Soil assay was performed in two stationary experimental areas in tillable fields near
Bijutigkis (Mol atai District). Soi l sampl e
the upper (05 cm) soil layer imes repeatedly from each of the fields in J@eptember,

2008.

1. Experimental field (fertilized with sewage sludge from Vilnius in 2007)

2. Control field (not fertilized).

Pedobionts were extracted from the soil with a modified TuligBenlese extictor
applying standard methods d dzv tcts 9 , t# Is p d ¢ Ortiess methodliOkhdséd on2 8 8 )
animal sensitivity to soil moisture changes. As the soil dries, pedobionts go deeper into the
soil for dampe medium and find themselves in the traps. The samples were kept in the
extractor for 5 daysintil pedobionts found themselves in glass vessels filled with 98 %
spirits (70U) and 2 % glycerin. The litter
fixed material through a white filter paper. Using a ponted needle, pedobionts were
collectad from the filter paper and placed by groups into glycerin drops on the object glass.
Glycerin is a temporary preparation convenient for moving the organisms and observation
from various positions. The work was performed using binocular ¥B@&nalysis of

assay material included calculation of pedobiont abundance (fdpercental ratio and
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number of Collembolan species. The dominance of species was determined according to H.
Engelmann (Engelmann 1978: 379): eudominants in the sample accounted1fo® %€
dominants 121539.9 %, subdominants 4.02.4 %, recedents 1.3.9 %, and subrecedents
less than 1.3 %.

For statistical treatment of the obtained data, soft@aagistica 6.0and Microsoft
Excelwere used.
For description of Collembolan species, skl definitions were used.
Results

Through destruction of organic material, microarthropods return it into the material
and energy exchange cycle (Lockwood, Pimm 1994: 455). The structure of agrocoenoses
in tilled fields resemble the forming natural egstems characterized by dominance of
euribiotic species and high abundance of individuals yet every type of soil has a specific

group composition of soil organisms and functional relations between them.
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Fig. 1. Average seasal abundance of pedobionts (thou ind)/m
1. Experimental 06 200&. Control 06 2008
3. Experimental 09 20Q&!. Control 09 2008

It was determined that a year after fertilization with sewage sludge, the abundance
of pedobionts in June reached 2.3uttiod./nf. This value was comparable with the value
obtained in the control field where it reached 2.1 thou irfd.Am September, the
abundance of pedobionts in the fertilized field increased by 4.4 times and reached 10.2
thou ind./nf and in the controliéld it increased by 6.8 times and reached 14.3 thou ifid./m
(Fig. 1).
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In the second year after fertilization with sewage sludge, the following structure of
pedobiont complex in the experimental field was established: Oribatid Mites were
dominant in sumnre samples and accounted for 43 % of the total number of
microarthropods, Collembola accounted for 35 %, Gamasid Mites for 9 %, Acarid Mites
for 4 %, and other mites for 9 %. Tarsonemic mites were dot detected. In autumn samples,
Oribatid Mites also were aoinant accounting for 71 % of the total number of pedobionts:
Collembola 2 %, Gamasid Mites 2 %, Acarid Mites 1 %, Tarsonemic mites 1 %, and other
mites 23 % (Fig. 2). Oribatid Mites are distinguished for high abundance, high species
diversity and wide spad (AFAssiuty et al. 1993: 61). Oribatids represent one of the
dominant groups of soil invertebrates in biomass and abundance. In the present case,
analysis of species composition would be welcome. The structure of pedobiont complex in
the control fieldwas the following: Gamasid Mites were dominant in summer accounting
for 47 % of the total number of pedobionts; Collembola accounted for 5 %, Oribatid Mites
for 10 %, Acarid Mites for 5 %, Tarsonemic mites for 5 %, and other mites for 28 %. The
Gamasid Mies abounded in predators feeding on other mites Collembola (Eimii | i Tt &
1997: 59). The autumn samples were predominated by Collembola accounting for 44 % of
the total number of pedobionts; Oribatid Mites accounted for 22 %, Gamasid Mites for 6
%, Acarid Mites for 16 %, Tarsonemic mites for 3 %, and other mites $ér(%ig. 2).
Collembola are typical secondary decomposers of organics, primary formers of humic soil
layer and regulators of microbiological succession during destruction of organics

(Eitminavililtada 1997: 62).
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Fig. 2. Seasonal percent distribution of pgidat communities in 2008
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In total, 7 species of Collembola were identified in the fertilized field near
Bijutigkis. The summer samples contained 5
species. A detailed analysis of species composition of Collemhalhe fertilized field
showed that in the second year after fertilizatieristoma notabiliswas eudominant
species. The all other identified species were subdominant accounting for 10 % of the total
number of Collembola each (Engelmann 1978: 379)I€Tap Depending on the type and
moisture of soils in the tilled fields, Collembola often account for about up to 30 % of
mi croarthropods (Eitminavililtada 1999: 22) .
contained 1 species and the autumn samples gesp&EdaCollembola. The total of 9 species
of Collembola was identified. The eudominant species were absent in these samples.
Hypogastrura assimilis(Krausbauer 1898) was the dominant speciBayisotoma
notabilis, Isotoma viridis (Bourlet 1839), Protaphorua armata (Tullberg 1869), and
Mesaphorura krausbaueri(Boerner 1901) subdominant specieBhe category of
subdominants also includddypogastrurasp. andlsotomasp. juv. forms Proisotoma
minima (Absolon 1901),Sminthurinus eleganéFitch 1863 and Bourletiella hortensis

(Fitch 1863) were rare species in the mentioned field (Table 1).

Table 1. Species composition and abundance (thof)in/mof Col | embol a i n
2008 in June and September
Experimental Control
. . 06 09 06 09
Family, species Th‘ou Mea % Th‘ou Mea %
indn? | " indn? | "
Family Isotomidae
Parisotoma notabiligSchaeffer, 0,4 0 0,2 | 40 0 0,6 | 0,3 | 9,524
1896)
Proisotoma minimgAbsolon, 0 0,1 |0,05]| 10 0 0,1 | 0,05| 1,587
1901)
Isotoma viridis(Bourlet, 1839) 0 0 0 0 01| 06 | 035 11,11
Isotomasp. juv. 0 0 0 0 0 1 0,5 | 15,87
Family Odontellidae
Protaphorura armatgTullberg, 0 0 0 0 0 0,3 | 0,15 | 4,762
1869)
Onychiurus armatuéTullberg, 0,1 0 0,05| 10 0 0 0 0
1869)
Family Hypogastruridae
Hypogastrura assimilis 0,1 0 0,05| 10 0 24 | 1,2 | 38,1
(Krausbauer, 1898)
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Hypogastrurasp. juv. 0,0 | 0,0 0 0 0 0,6 | 0,3 | 9,524

Family Sminthurididae

Sminthurus viridigLinnaeus, 1758) 0,1 0 0,05| 10 0 0 0 0
Family Katiannidae

Sminthurinus aureugd.ubbock, 0,1 0 0,05| 10 0 0 0 0
1862)

Sminthurinus elegan&itch, 1863) | 0 0 0 0 0 0,1 | 0,05| 1,587

Family Entomobryidae

Lepidocyrtussp. juv. 0 0,1 | 0,05| 10 0 0 0 0
Family Tullbergiidae
Mesaphorura krausbaueri 0 0 0 0 0 0,4 | 0,2 | 6,349

(Boerner, 1901)

Family Arrhopalitidae

Bourletiella hortensigFitch, 1863) | 0 0 0 0 0 0,1 | 0,05| 1,587

X 08| 02| 05| 100 01| 6,2 | 3,15| 100

Number of specie] 5 2 1 10

Conclusions

A year after fertilization with sewage sludge, the abundance of microarthropods in the
intensively tilled fields was lower than in the control field. Single fertilizatiorh wgwage
sludge improves the organic properties of low productivity loam soil very slightly. The
introduced organics is fully decomposed in a year. The structure of Collembola communities
in the soil of tilled field bears a monodominant charad®arisotana notabilis(Schaeffer

1896) is eudominant.
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Tatjana |Ivanova, Aija Pupida, Mihail s

SARKANVUDERA UWUA(BOVRBINA BOMBINA)
POPULUCI JU | ZPL ATECEPAI J AMA ZAIBAS AR
DEMENES PAGASTU

Abstract

Latvia live fire-belied toadprevalence natural on thrthernborders, therefore to us it meets very much rare
and only in part of the Latvia souths. The greatest population is finds in the Demene rEgioereation of the
guarded territory it is required to collectdaanalyse information about it best placing. Most credible is creation
of a natural reserve.

At s | Ug aBsmbindJbomhbinaa i z s ar d z ¢ bawija. Demene,

Abinieku aizsardzgbas nepieciegamdba un

rada ekosistUmUs, kU aro no cilvUka ievUro
sugas apidegtjysotdtsbal st u. Latvija atrodas sal
ziemeNu robegUs, tUdUN pie mums tas sastopa

LatvijU ir zinUmas | etras eksistUjogas

PupkAaadigad A Daugavpils novadU, Skrudalienas
,iBauské&B8auskas novadU, Osl| 0®dAé s apbmggavpilf U, |
novadU, Kal k| Demenedp a goaasutgla)v puin sA novadU, Deme,]

Demere s pagast s ir Daugavpil s novada ter
Lietuvas un Baltkrievijas robegas. Pagast a
gadu 1 r 1872. Pagashtaa (pB8l a8t3g7h.a4 shaas t|Uaduak sla8 min
zemes, 5 503.6 ha sastUda me gwww.deméngly Daba ha 1
ir iztei kti gl eznai na, reljefs ar gravUOm,
pUrsniedz 150 m vjl .D Paigasitankestirdpjagdd @O
il egultne ar virkni ezer u: Brigenes, Skirnas
u.c. (Latvijas pagasti 2001: 231).

SarkanvUdera ugunskrupis ir iekNauts Ei.l
un19® . gada Bernes konvencijas par Eiropas d:
sarakstU. KU aro tas ir iekNauts Vispasaul e
gr UmaRr i A@g , Pubat®ai j2006ar kanvUder as suggun s k
ai zsardz)b-atlgadadns 2006 .

Ugunskrupim ir izveidoti divi mikroliegumi. Tas ir diezgan mazs apgabals, lai
saglabUtu popul Uciju, tUpUc nepieciegams i
pagastU, jo geit itjUisDemkbka papgpabOtijad
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Ugunskrupisi r i ek Nauts | pielikuma sarakstU pa
i zmant oj amo mopsaggMK anesar gWUma Nr. 396), kur
izzl dogas vali retas sugas, vali arQ sugas, k

UgunskrupisirietvertE i r opas Savi enQ blals pBiieoltiokpwmad i sraerk
paredz, ka ikjatiraij datoeivadsai zsarglUj amo dat
|V pielikuma sarakstU, kas paredz, ka sugai

Tabula 1. Demenes pagasBombina bombina ugu | okal i zUci j a
Nr | LokalizU c il Lat.Deg,min | Long. Deg,
: a ,sek min,sek
1 |Behoval |[55A4206(26A3565
2 |Dervaniski ([55A4606(26A3163
3 |Lakstigalas |55 A436(26A2965
4 |Laivinieki |55A4306[26A360
5 | Morani 55A4606[{26A320
6 | Purmali 55A446[{26A296
7 | Diana 55A4206|[{26A34063
8 | Zemgale 55A4306(26M028, (
9 | Zemturi 55A4506[26A290
10 | Katriniski [55A430(26A3265
11 |lzcituma |55A4206|26A31062

pelke

12 | Mezil 55A4206[26A31062

13 | Mezi 2

14 [Lauru |[55A4106(26A3064

15 |Gravu |[55A4106(26A3064

16 |Cezovkal |[55A4106(26A3568

17 | Lapas 55 A 26 A 33
19.3® ]

18 | Cezovka2 |55 A 26 A 3%
33.63 ]

19 | Dedeliski 55A 26 A 37D
29.3> ]

20 | Kubliciskil |55 A 1'l26 A 38
26.66 ]

21 | Kubliciski2 |55 A 26 A 38'
49.3® ]

22 | Kalves 55A 26 A 35"
29.950 ]

23 | Kangari 55A 26 A 36"
08.390 ]

24 | Ergli 2 55A 2 6 A 408D
16. 650

25 | Bebru 55A42067[26A 34



gravis
26 | Orhideju 55A 41(26A 36"
dikis
27 | Tumsais 55A420(26A3601
karjers

Tabul U 1 .BonmbinabonobmaJd@a il okal i zUci jas nosaukum
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DUrta KNavi Aa, Austra UuUboliAa, TOIis

PARASTAS MARSANCIJAS (MARCHANTIA POLYMORPHA
L.) ATTISTIBAS NOVERTEJU MS KUDRAS SUBSTRATOS
LABORATORIJAS APSTAK LOS

Abstract

Common liverwort flarchantia polymorphahas significant impact on quality of seedfnin nurseries its

thallus overgrows surface of a substrate reducing water and mineral uptake for a plant. The aim of our research
was to evaluate an influence of liming materials (dolomite flour and mixture of dolomite and limestone flour)
most often ged for peat liming in nurseries on development of liverwort.

Under laboratory conditions two methods fdr polymorphacultivation either from gemmae or from thallus
fragments were compared. The best way to analyze substrate component impact on lyrewitbrtunder
laboratory conditions was cultivation from gemmae.

It was concluded that nutrient supply has a significant effecMorpolymorphagrowth in the analyzed
substrates. There was observed a tendency that dolomite flour addition to sulistidtges growth ofM.
polymorphamore than liming with mixture of dolomite and limestone flours.

Presented data leads to conclusion that to reticpolymorphagrowth in peat substrates used amount of
nutrients should be carefully appraised but as Igninaterial a mixture of dolomite and limestone flour is
recommended. ) ‘

At s | Ug aso kvalurddzilit ava, mar gancija, Marchantia polymorp

levads

Par ast U marchgndanpolymjorahpif viecnanoi zpl at 0t Ukaj Um a
M¢ Il er  3399534,: S39d0er str°m et al . 200 2-254)2 3, F
At karobU no augganas apstUkNiem, sugas pUrs
sugali regi s tMarthardiasub8p rugesaisBischl.& Boissele r (t o i zdal

suguM. latifoliaGr ay) sastopama stiopri pUrveidot Us &
kokaudzUtavUs, siltumndgcUs, dagUda 1|i el umas
i zpl at Us, nodarot dag¢gUdizeanu dulzj Aulhmuusmi em | i el u

Mar gancijas | apoAa virsUjU epider ma saml
ar gandr oz ITdens necaurl aidogu kutikul u. |
substrUta virsmu, fdens wun tajtaigtg@diden
spraudeAiem var tikt stipri kavUta. Slnas
Margancija |ielU daudzumU veido nevien sp
vairgermeAus, kas att ostrlssp uksQU sdipeavgiogsg ov,a itrly
i zplatUs ar Tdens pilienu palgdzobu. LOodz
(Al'tl and 2003). AktogvUs vegetatovUs wun ger
apkarogana nav 99f181k20@v1a5).( ibol i Aa 1

Mar gancijas ierobegogana kokaudzUtavUs ¢
ar intensgvo stUdu audzUganas tehnologiiju
valstgs tUs ierobegoganaildst lhcea bd z@tda v Usk ut
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sal odzinUta vairUkos pUtogjumos (Altland 20

468 14 69) . Talu attiecobU wuz herbicogduo | i et
nepiemUrotoba |lietogenasitUsmBgetds Ukeal pos Uj u
traucUj umi ( T-484,Wien2005).1988: 479

KopumU sinu augganu nevar ierobegot vi
optimUlu | aistgganas regdmu (Svensomvil998:
stimulU paaugstinUtais gaisa mitrums, turkl
un vairgermeAu izplatdobu (Wilen 2005). Mar |
vali nodroginUt substrUta vir.smdar gvathdciin thgsa r
nekavU vai pat veicina kokaudzUtavUm rakst:!
fosfora koncentrUci jKmkaudggt®btay WAl suasdr Q00

| imitUjogs elements, ItiUplUGs sd dhdlhs,a r kreaso ¢\ a i@
augganu wmig@leginun Us p Wilen208%).t 0st 0bu

Sagatavojot kT dras substrUtus st Udu a
kokaudzUtavUs, galvenokUrt ti dkdoli@mjted omiil
dol omo tkaa Njialktmens mi |l tu maisgjums. KaNgoj at
bardbas el ementu attiecobas augsnU un tU0dU
samazinUt margancijas sasv.ai To0g8oUssvarggsiub
i etvarstUdu audzUganai izmantoto kaNgoj amo
mar gancijas | apoAu augganu.

Metodika

EksperimentU izmantoto substrUtu sajaukg
2,87). UradiwvienkOrdogi izsmidzinUja 20ml
Wetting agent (0, 3ml) . At sevi ggiem substr !
mi ner Ul mUsMioxj uGoantR®| 50. Visiem substrUtie
kaNgomamar $ Uls (skat. 1. tabulu). Katrs sut

PUc6 5di enUm atbilstogi substrUtu pH izvUl Ut
analizUjamo substrUtu pH vUrt@sbas biltu pUc

1. tabula. AnalizUjamie substr Uti
Variants KaNgoj amo Substr
devas (g) ulvidUj a
Dol . (dol omgta mil ti 3,4 4,57
Dol . +KaNg. «adiammnea] 34 4,62
Dol . +Mi n. (doiMx)mot a 1 34 4,63
Dol . +KaN{ .doMio rkdat Nag a kin 3,6 4,68
PG-Mix)
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Mar gancijas attostoba tika pUrbaudota | a
substr Ut u piepil dgtos pl ast masas Petri t

Environmental Test Chamber MEBSOH)2 1 U C temperatir U pie 70

apgaismojuma.
Mar gancijas | apoAi un vairdgermeAi eksperi
Strenlu un Mazsilu kokaudzUt avUs.

Mar gancijas attogstoba katrU subsest &t U0 t

met Ula caurul ot i (0,5 cm diametr O) Aemt i
vairgrozi Aiem Aemti | 9dzoga i zmUra vairdg
stereomikroskopu LeicaMZ , 5 ( pal i30ITi)n UjKuamsr U8 Petri itr aul
vairgermeAi vai | apoAa fragment.i
Eksperimenti tika veikt: 2006.gadU0. Tie,
1. eksperiments ierokots 20.07. (ar |l apoAu
2. eksperiments 1 4 . 08 . ga nf raag rhertoilem, gan vairger me

KatrUO mUrojumu reizU (pUc 15 un pUc 30 c
Petri traukU, jauno | apoAu skaits, | apodAa v
platuma). Beidzot eksperimentdsur os mar ganci ja audzUta no |
traukU i zaugugie margancijas |l apolAi tika iz

Dat u statistiskali apstrUdei i zmantot a
izmantojot datorprogrammu Microsoft Excel un SPS®rtgrammas.

RezultUti wun diskusij a

NovUrtUjot margancijas attostobu no | ap:¢
starp variantiem ar un bez bargbas viel Um,
i zvei dojugos jaunoa |l aepdBuaisskadi ameutnr sl aupzorAl
vUrtobas (p<0,01) vari-Mhkds anl mdnenU] mBI
mi ner Ul mUs| oj uma.

Aro, salogdzinot mUnesi vecu |lapoAu sal
mar ganci j atse mauigtglhtneass d@tnggi r 0bas variantos a
Mi ner Ul mUsl ojuma pozitdovais wefekts uz mar
ieglitajiem dati eid0(2SveAdsdmndWRBDOML3 QB WAX5) Cnc
bar §ba@$ u, opagi sl UperkiNtar, o fnfolza)smis unpar sj aantcti § s
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0,09

0,08

0,07

SV

0,06

0,05

0,04

—H
HH

0,03

LapoAa

0,02

0,01

Dol. Dol . + Ka NgDol+Min. Dol . +Ka N{

1. attUls. EksperimentUlajos substrUtos
svars (n=5)

Audz Uj ot marganciju no | apoAa fragment.i
auggu dagUdos substrUtu variantos netika ke
eksperimenta atkUtojuma rezultUtus, neti k

tendences analizUjamos substrUtos (2.tabul a

2. tabul a. 15 méiejnasj awmgagubamaAgaskaits

otrajU eksperimenta atkUrtojum0O

Metode Varianti Jauno | ap Diametrs,cm
1.atk. 2.atk. 1.atk. 2.atk.

N o | &

fragmentiem Dol. 4, 7N/1, 4N(¢1, 17N0, 76N
Dol . +KaN6, 6 NN16NO,[1, 20NO, 81N
Dol.+Min. 4, 1N2, 7N(1, 14N0, 81N
Dol . +KaN4, 5N 1, 8N(1, 26 NO, 87N

No vair ¢g|Dol 2,0N2, 1N(0, 17N0, 25N
Dol . +KaN2, 0N1, 9N(0, 74N0, 46N
Dol.+Min. 2, @MN[2, oN(o, 18N0, 19N
Dol . +KaN2, 0N2, oN(O, 70NO, 38N

Sal o0dzinot pirmU un otrU atkUrtojuma v

ieglitie dati atggorUs gandr 9oz di vansentenei zes
Tas, i espUj ams, skaidr oj ams ar t o, k a ma
sezonalitUte, | apoAa vecums vai aro kUdas a
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Mar ganciju auggana vUrtUta ar9o pedizOUj bt
pUt o) umi par vairgermeAu skaitu marganciju
vegetUciju kUdU ar herbicodiem apstrUdUOtU
Jaunkal snavU, bija novUrots, ka Avi etinblb | v &ia
nepublicUtie dati). l zvUl oties vairger meAu
vairgrozi AGO0ir twildUjviar70sasni egt pat 130.
kokaudz Ut a¥ntlesr gvainecnisji adssm | apoAa 0860 peabdgebme
VisdrozUOk vairdgermeAu skaitu kokaudzUtavUs

devas, kaseicinatoa t t Q(Witerp2005b).

Bltiska minerUl mUslojuma ietekme wuz | &
mar gancij u ineom.valizmenrtmejliot ¢go metodi, atgg
nepUr prot ami parUdoj Us gan pUc 15, gan pl

i erdgkoganas konstatUtas bitiskas (p<0,05)

savukUOrt pUdag®dadkaNfmjamU materi Ula radgt

bardobas vielu ietekme ir saglabUjusies un
secinUt, ka dolomdtu miltiem ir pozitodova ie
1,2
1 i
50’8 | (@ Dol
= BDol . +Ka
2 06 — i
g 0 Dol.+Min.
©
3 04 l_I_—_L— | | [BDol . +Ka
0‘2- 1 i
0 ;
15 dienas 30 dienas

2. attg@dinc.i jMar | apoAa attodostobas di nami k:

At ggirogba starp kaNgoj amaji em materi Ol
dzogvotspUju un ieaugganos eksperimentUl aj o
redzams, kasaugdrb@kegasdasm procents ir tika
substrUtos.
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3. tabula. Margancijas izdzogvogana ekspe

Varianti l zdzQovojugi
fragmenti l zdzQvoj ugi
Skaits % Skaits %
Dol. 67 96 66 94
Dol.+ Min. 70 100 |69 99
Dol . +KaN44 63 57 81
Dol . +KaN®62 89 58 83
LiteratlirU ir norUdes, ka margancijas Va
(Svenson et al. 1997: 41Byesinsky, Schotz 2006: 1p1 Talu darba gaitO
metode mmgancijas attostobas novUrtUganai | al

i zrUOdojusies atseviggu vairgermeAu audzUgan

At ggirogUs | apohAa fragmentu augganas ten
un otrajU eksperi marst (5t akp artdelhi gguUs | ap ¢
par Uda, ka | apoAu audzUganu uz kidras s
eksperi ment am i zmant ot o | apoAa fragmentu
vairgrozi Ai em), izcellsame,i zwelcrunst,u vsauib sairtUit
mar ganciju | apoAu fragmentu augganu nepieci

KonstatUts, ka optimUlais |laika periods
uz mar gancijas auggaaru,!| @ddz glgho dH eedngaess84)koarse e
atzinumu.

Hedges Doreen u.c. (1972:-814) kU reprezentatovUkos r 0
raksturoganai |ietojugi | apohAa svaru (izg!|
pUtojumU kU pitemUr ontallgiaemc ipjaasameatt st obas

substrUtos konstatUti | apoAa diametrs un iz
| apoAu pieaugums bija tik neliels, ka anal.
viena Petrit r auka i zaugugo | apoAa fragmentu saus
varUtu bitu labs reprezentUcijas rU0dot Uj s.

Seci nUj umi

Laboratorijas apstUkNos kU piemUrotUka met
audzUgana no amedvegpgnemi seai ageldAa fragment i
EksperimentU noskaidrot s, k a mar ganci ju e
pievienogana substrUtam wun kaNgojamU mate

tendence, ka kaNgoj amaimarmpareaii jUds atotl oangd br
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kaNgojamo materi Ulu dolomdtmilti wun kaNgak

st UdaudzUtavUs ieteicams sabalansUt miner Ol

PateicoQgbas )
Darbs veikts Latvijas IVavasd sAMegizliatUtinjeas i\

SUKkl as un st UdMi karsil 2 &g an @z ome kk antAei ner st U
ietvaros.
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Zane Metla, Jilija HaNimona, Rita Sec¢

PRI EGU SPROGRNUMKRORARASIZMA | h AS
UN PATOG(HNU MRABIOBSKO BTRESA
FAKTORU | ETEKMI

Abstract

Pine looper Bupalus piniariud..) is an important pine pest, however this insect gsewsias studied very little in

Latvia. In the Laboratory of Experimental Entomology interactions between pests and entomopathogenic
microorganisms are studied, which may result in obtaining a theoretical basis for effective biological control
Strategy.

Thest udy was aimed to clarify changes in quantitatiyv
microflora and the development of nuclear polyhedrosis virus (NPV) infection in pest larvae, according to
abiotic stress factors.

Research on pinedoper 6 s pat hogens waest natumat gui neicdoflocarnwasiisolated @@ 8
present pathogens were identified. Changes in quantitative and qualitative composition of pest larval gut
microflora and the development of NPV infection consideringtabstress factors (rapid temperature changes,

food treatment, with 0.1% and 0.5% CuSO4) were explored, which allows to judge about the role of
mi croorganisms in insectsd physiological processes,
microorganisms in organic crop protection. ‘

At sl UgaBsupvalrudsi :pi ni ari us, entomopatogUnie mikroorgan

Dendrof Ugie kaitUkNi un megaudgu sl imdba:
masas samazinUganodsabi EKWo ada o vscatrmaizi p&r Uj i e
dal 0bniekiem. TomUr jUizprot, ka kaitUkNi
nodrogina ekologisko procesu norisi, tUpUc
kait UkNi em, i r kevida®@8: 5)d¥r andzdm@i vedamem kU ¢
videi draudzogU veidU ir biologiskU augu ai

Liel Ukaj ai daNai kukai Au organismUO ir a
organisms ir piemUrota kwideod9:nfekci jAavi ant
pUtojumu virziens, kas pUta entomopatogUn

dinami kas regul UcijU un @go mikroorgani smu

Burand 2007: 283). Lit@riajtd ridi kwr sfbli ergddk iuzp
lielo ietekmi uz kaitUKkNu popul UcijUm wun
(Broderick et al . 2004: 293,; Steinkraus

| aboratorijU tiek veiktbmensambppamgbas m
pUt 0j umig] tluait eor Uti sko pamatojumu efektdva:
i zstrUdUganai

Priedgu <Bppalgsipmiarils,.s KatvijO ir maz pUtots
pUtota toopklolwigiigsaa,attostobas cikls un iet
Kendal | et al . 2005: 260) . Raksturogi, k a
varUtu ierobegot popul Ucijas bl ovumud datbljsd

46



kodolu poliedrozes vQogrusa (KPV) sastopamgbtl
Jankevica et al. 2009: 151).
PUt oj umbi mrgoskai drot priedgu sproggot Uj a

un kvalitatovU woaotllvapoilzmarhazsesunodokusa (
abiotisko stresa faktoru ietekm0U.
Metodika

Priegu sprbogotUlia kBpkai periodU no 2008.
gada 1. oktrobrim KurzemU un VidkemU iewv @kt
bal soties uz iepriekgUjiem datiem par prie

kur varUtu blt novUrojams straujg popul Ucij

i evietoti izolatoros untempetaiioat+mP) 65sNa
gaisa mitrums 7@0 %, fotoperiods 16 h (6®0 0 | uk si ) u rPinus aylvestrig ar

skuj Um. Eksperimentos kUpuri tika pakNaut:
temperatir0O (pUpmaiufssi nPtUr atemg8hatlirU >+
<+8AC) ; bargbas augu apssgrghddeu itire @ 0ba% un
vei kta ik pUc divUm dienUm. Veikta kUpuru

mikroskopija pielietojot gaismas n / v a i tumgU | auka mi kroskopu
zarnu mikrofloras izpUtei tika izvU0l Uti \
preparUganai wun wuzsUganai izmantota | abor e
1980 40).

Mikroorganissu  kvantitatdgvU sastUva noteikgana

barojogU0 agara uzsUtajam materi Ul am (1 ddj dat

(kvv) skaits aprUginUOts pUc izaugugo kol ol
at biil stwS) EN |1 SO 7218 ( 2 ztanhtpjot St Excelizeerddtua p r &
aprUginu programmu. legltais rezultUts izt
kUpur u.

Bakteri Ul Us mikrofloras identifikUcijai
(Becb n Di ckinson and company 2005: 5) . Su

krUsogana pUc Grama (1ddjdzse®  Ht. 1971:
oksidUzes test sen(ged kalrki rkQO09Dub&EM2) un au
barmtnWBakt Uriju sugu identifikUcijas prec
biotipa ticamdobu (Becton, Dickinson and <co
kNT dUm identificUjot baktUriju sugesrtizoadmd
|l i el UOka par 0, 57.
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RezultUti wun diskusij a
Priegu sprogotUja baktUriju kvantitatova
Kontroles variantUO 2008. gadU gis rUdotUOjs

2000 gadU vNaPpLlL kKOV2d@z vienu kUpuru. | zmai
apst UkNu mai Au, ko daudzi aut or i k wazlsivteart gk
mi krofl oras sastUva izmai Au nosakogu faktor

Anal i z Ugtotot stregai faktoiu ietekmi upr i egu spr g gamtu Uj u
mi krofl oras kvankohatavOtasamitkvafl driksa dau

stresa faktoriem apstrUdUtajos variantos (

mikroforas daudzums ir atkar 9ggs. Tikemokw Wp wrt s, f ikai
pielietoganai ir antifidanta ietekme, jo sa
secinUt, ka kaitUkNa vitalitOti ndzubly i nog

viduszarnU.
1. tabula. BaktUriju kopokiaiust ak U pnesafaldoas pr i
i et gqkkndd 9. gada rezultUti)

Stresa faktori KOpuru | BaktUriju skaits,
0,1% CuSQ 10 3613 N 546
0,5% CuSQ 10 139 N 965
Temperatlr 10 4773 N 438
Kontrole 10 10727 N 321¢(
Anali zUjot datus par stresa faktoru ietel
tika Aemti vUOrUO | aboratorijU iepriekg iegl

vorusinfekciijas attostobu priegu sprogot U]
eksperimentU stresjanf aktmpred a@§ & a Poi eCuiSedt o g «
izsauca 60,9 N 3,9% un 96,9 N 6, 0%s,Kk8Bpur u
89,7 % mirugo kUpuru, tika atrasti vorusa

i erosina kukai Aa organi smU entomopatogUnu a
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2008. gada rudend no priegu sproggot Uj a
baktUrijwisagasdentificUtUs baktalrgsnU,s ulgdae
uz augiem. VisplagUk priegu s pHEn@ergbacetdjiamt dab
bakt Uri6j,a4s% no kopUjU sadal gjuma (1.,katt Ul
Enterobacteri r vi sbi egUk kukai Au zarnu traktU sa
2004: 295, Raymond et al . 2008: 105) . N o
domi nUj og a s Stermtroghansonasi moltiphilial5,4% un Chryseobacterium
meningosepticum 0 , 2 %. Gos baktUrijas izraisa nopie
pl agi izplatogtas dabU, tUpUc var wuzskatdt
apkUrtUj Us vi @emslla haénlysaridAcinobddter: lwoffi Burkholderia
cepacia Sphigomonas paucimobilisr ocent uUl ai s sadal 0j ums no
nelielu daNu (1. att Ul s) . To sastopamoOobai
bit Anejaugdbas raksturso. $esplWjamsAeipart
dat i apliecina daudzu autoru viedokl: par
un iespUjamo entomopatogUnu attogstobu tajU
Freitak 2009: 8).

Bacilus brevis =0

Empedobacter brevis 1.0
Serratia marscescens EX=1]

W Fantoza agglomerans =R a]

= Rhodococcus equi 5,00

= Acinobacter b offi :EIII.EHII

] Streptococcus anginos us _j—"cF 70

= treptoceocus uberis =4.?EI

I Enterobacter clocae

-] Gemella haemolysans e T 20

= Sphigomonas paucimobilis 200

] Agrobacterium tumefaciens 9,10

e=] Burkholderia cepacia 1.0

Chry=seobacteriummeningos eplicum | 1020
Enterobacter = daz aki 1820
Stenotrophomonas motophilia J - - 15,490 i

0,00 500 1000 1500 2000 2500 3000

Baktériju sugu sadalifjums, %

1. att Ul s. sBtackptalmd bjau (s%)g Bppisiarigvidussamaso ot Uj a
i zsUj umos

Tika izdalotas tros baktUriju sugas, k a:
ent omo pad totgilBedafiagmarscescens 4,9% unBacillus brevis- 3,1% unB.
cereus(l. at)l s), kas pierUda, ka popul UcijU jau
organismi.
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PUc stresa faktoru pielietoganas no pri
bakt Uriju sugas (2. tabula), turkdtUat b asttrU
faktor a. Pielietojots-biakdbhasdapstaddti Kas %

temperatiras ietekmU mikroflbfids bdeutevpid
Lodzogi kU identificUjoti éukjaothastdmds a kioa kni
sugas, kas UrUjU vidU plagi sastopamas un i

Stresa faktoru i et ekmU iz m&rnterobactél g i ndtosmi
baktUrijas ar9 pUc streaaql abakjtas uk U eit 2tkeniels
tabula). KU dominUjogas sugas prBuhplderias pr 9 ¢
cepaciaun Spingomonas paucimobilis kas noz o mU, ka tUs ir I Z
nel abvUl 0go ietekmi

2. tabula. Nopr i e gu SBppin@iugt Wjiadu@zarnas izdal ot Us

sadal 0jums atkarobU no pielietotU stresa f a
BaktUriju sugas sa
Bakt Uriju Temper
0,1% CuSQ 0,5% CuSQ mai Aa
Enterobacter clocae 15,34 13,98 1466
Burkholderia cepacia 46,51 34,82 40,67
Sphinogomonas paucimobilis 7,39 20,68 14,03
Gardnerella vaginalis 4,88 1,50 3,19
Pseudomonasp. 2,44 14,99 8,72
Stenotrophomonas malthophili 4,49 3,23 3,86
Corynebacterium genitlalium 8,23 2,57 5,40
Corynébacterium aquaticum 0,85 2,88 1,87
Bacillus brevis 1,22 0,00 0,61
Bacillus cereus 0,00 0,00 0,00
Micrococcus luteus 7,94 0,00 3,97
Neidenti ficUt 0,71 5,35 3,03
KopU: 100,00 100,00 100,00
Il nteresanti, ka tikai piecas no izdal 0t a

gan ar abiotiskajiem stresa f akt Bmteroeanterap st
clocae Stenotrophomonas moltophilia, Sphingomonas paucimobilis, Burkholderia cepacia

Bacillus brevis Burkholderia cepacia k a s dabiskajU kukai Aa mi
nenoz9omdogu baktUriju sugu, ar stresatfaalktUor
viena no dominUjogajUm sugUm. Tas Nauj seci
mi ji edar bgba starp mi kroorgani s mu popul Uc

informUcijai (Dill on, Dillon 2004: 71) .
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SecinUj umi

No priedga khbpwrgowtWijduszarnas izdal otas wun
l i ecina par kukai Au mi krofl or as daud-zveid
Enterobacter claoca€24,5%), Stenotrophomonas maltophili@5,4%), Chryseobacterium
meningosepticur(l0,2%).

Stresa faktoru ietekmU priegu sprogot Uj
kvantitatovais sastUvs un sugu daudzvei doba

Abiotisko stresa faktoru (temper atele&sl

samagikdli t UkNa vitalitUte un novUrota | aten
Abi otisko stresa faktoru i etekmU samazi
kvanitatovais sastUvs, kukai A&ntenbakter oldcheor U

Sphingomonas gucimobilis un Burkholderia cepacia kur as kukai Aa da
mi kroflorU bija nelielU procentuUlajU daud

dauzveidobas samazinUganUs visizteiktlOdk nov
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SANEGU APJOMAAS ZIMARMS KRASTA
MONI TORI NGA SRACIPBOKFI LOS LATVI

Abstract

This paper presents agsis of data gathered during the seacoast of Latvia geologic process monitoring in 24
stationary levelling sites consisting of 208 levelling crssstion profiles. There are significant changes in the
volume of sediment, during the period of investigafimm year 1996 to 2009. In order to establish and analyze

the interrelationship of these changes, the existing method of statistical analysis of data has been improved by
using the progranMS Excel With the help of this analysis it is possible to compametemporary intensity of
accumulation and erosion year by year in different levelling esesdon profiles. Analyzed data show
particular impact on coastal topography of storm events and a distinct relationship between the strongest storms
(November 116 of 2001, January-8 of 2005 and January 15 of 2007). Less changes in the amount of sediment
have been observed in costal sections with a well developed subaerial part of coastal slope (high volume of
beach sediments and high foredunes’ (¢h) as well a in the western coast of Gulf of Riga. The highest
accumulation of sediment from 1996 to 2009 has been observed in coastal sections adhering Ventspils, Liepaja,
Mangalsala, Liliaste, and in the seacoast of Irbe strait. $&wnt changes in the amount sgdiment in most

cases are notably larger than in a longer period.

At s| Ug aKsr avsUrad ip:r ocesi , sanegu dinami ka, monitorings,

levads

Jiras krasta zona ir vieta, kur mijieda
atsevi gdos gadojumos arQ bho¢$GHromeki antlp8j
gados klimata izmai Aas pasaul U ir kNuvugas
noliedzama ar9 to saistoba ar jlras krast a
krasta posmu skaitsyUrkatro isegmddk gakungwsltbag
| 9dzsvaru nomaina erozi jrenioEth ewhralt d$at iL apli a
| i mitUjogo dabas apstUkNu daudzveidobu, kr .
gan krasta ¢ggUssgarertofgu Bbaegars un sadru
pastUvogo |ikumsakarobu izzinUganu (Lapin
monitorings un pUtogjumi visvairUk ir nepie

apdzovotoi yUstuktueriertorzijas apdraudUtaj U0 z

objekti. TomUr aro pUrUjos krasta iecirkAos
kompl eksa parUdoba, kuras |l abUkai i zpsratne
Saltupe 1993).

GajU darbU ir apkopoti jlras krasta mon
nivel Uganas stacionUri em, kuru analgzes r
apjoma izmai Aas no 1996. | §ddz 2i0609p Ujga dsaanm

sal 0dzinUOt krasta zonas mlsdienu geol ogi skoc¢
piekrastes stacionUru profilos.
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Metodes

Lai konstatUtu un analizUtu izmai Au kop
stati salioszkelss nmaent o d e .

DarbU ir apkopoti jlras krasta monitori
uzskatUmi atspoguNo sanegu mabédrmi UlAmaapizen
i espUju salogdzinUt piekrasteis masdadnemgesa
atggirggajos Latvijas piekrastes stacionUru

Jiras krasta monitoringa duStExceld rnd g/red nngG
datu rindu pUru formU (punktu augstums Vvir
kampi evi enotas atbalsta punkta geogr UfiskUs
Visu mUrogjumu dat i MSvExelga laif 2 9kios i z@&mutso|j ojtg
apvienotas vairUkos grafikos, | ai oil dar tsikfUis
i zmai Aas.

Krasta nogUzes virsldens daNas ¢ggUrsgr.i
fdens I o0melAa | 0najudomMBal unj asdeomdtUmperPen
| 9dz jlras Tdens |1 o0omeAa ludn(g@Ur s gkriaesztuana
aprUgi nUiS)Excelaa| @dz9obu i zmantotas divas | auku

1. sadal ot figlru daNUs, tUs | aukums vie
2.trapeces laukums ir vienUds ar pamatu
Go summu paa intergr Ul summu.

AprUginUtUO | aukuma v Urt gdgger Psoalud Bentieyn Ut a

PowerDrafti e gl t aj Um | aukuma vUrtogbUm, lai pUrlie
to kalibrUOtu. 1legltais kr as tzektsgngthr,s gkl el war
nogUzi veidojogo sanegu apjoms iedomUtU met

Lai vizualizUtu iegltos datsedimentuapjoneui dot
jTras krasta monitoringa 0pxgadam.l os | ai ka pos

Rezul t Ut
Latvijas piekrastU izvietotie krasta mo
sUkot ar Ni du pi e Lietuvas robegas un bei

Vidzemes piekrastU.
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m3/m

kUplei wuzplstu|@-4o
50
60

Nidas monitoringa 0 ‘ : : : : : ‘
stacionUr 0UdUak '1O] I
_20,
(30-50m) pludmale ar krasta 5,

relatgovais aud

m. GajU stacio| _
Lo . = © Lol o™ rl| N~ [ee] [e2)
erozij a I r pUr 3 a 2 = 5 = 2
P4 =z 2 P P4 P4 P

akumul Uci ju ulfatéedd - I

a
gadu i r not Al YHAZHA bA
aadam.

materi Ula apjokas samaziimlgambgHga citiem mo

Yy A @S Padimghtu apjoriNe T A
I DAY ViIND2 NA WK J It 20898

P iad

krasta eroziju pUrmai Aus nomaina akumul Uci
krasta nogUzes atjaunoganUs. |Sadme/gbgd. atpt er i
Liel Uki e alkrogggta@épomk ir bijgagia Z9eMasuwUp
Maksi mUl ais vienas vUtras | ai kO Inpsz’mtot O

(Eberhards 2006).

PapU kas atrodas| 0

aptuveni km uz ziernp 0

. . S 40’

Ni das, ir vUr ¢
® 30 -
pret Uj as tenden E, |
stacionUr a pr 10 -
0,

akumul atgovie p 0 - 5 n ©
. S ? NN 3
materi Ul a apjo o 1 s o o ~
o o S

ar19%6g adu i1 paly i sediment apomaizmgit &t WALKIF { OA SV
13/57m¥ m (2.att Y2yAd2aNay3t adl OA2y 2008 gadar.] |

stacionUrU plud@dm es afxlsatuw dmgi | r k Bsfiguz and ma | e
priekgk®masugstads un veido vairUkas paral Ul

Li ep Gjkausmul at vU krasta iecirkndg uz die
moni toringa stacionUrU |l aikU no 1996. 10dz
materi Ul a apj omail3ml ngl ka®j umsvpans3Bo |ie

Latvijas piekrastU laikU, kad tika veikts n

Lielo sanegu materi Ula apjoma palielinUj

kas veido barjeru Ausirmbal ti j as gar krast a sanegu pl 1

pastiprinUta sanegu materi Ula izgulsnUganUs:

smilts tUlI 0Ok ar vUju tiek pUrpista augst Uk

Vecajaipr i ek gk Upaii 6snasaruigesda zuartu, 5 vUj am vairs ne
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t Ul Okai transportUganai un pirms vecUs pri

5gadu | ai k Ui 33ma sarvigesd 21 mu,. 5 GUda par Udob&urir n

il gstogi valda stabili sanegu materi Ul a aku
Lielais sanegu matrm) iWwWd apleept) ® msucdd ama g et Ui
monitoringa stacionUrU ir bitiski satanigoU

1999.,2001.un 2005gada vUtru | ai kU. NevienU no stac
gados neparUdUs bitiska erozija (Eberhards,

PUOvi | o smoritaringa

. = 100
stacionUr s atro 80
mol i em, uzskatsU o
. . . A 40
i et ek mi uz jlral s

. B2

Val dogajiem v Uj o—:. e — .-7
ostas dienvidu 201
-40

materi Ul a uzkr U

Pav 41-7
Pav 40 - 6
Pav 39 5a
Pav 38 -4

Pav 37 -
8a

Pav 36-1

Pav 35
2a
Pav 34-3a

ai zvUja pusU, k

plTsma kNIst nep bhuSssiblduiapiod iRl a N Ot dbnRodgai | &
neliela saneg&il OA2y g Ny o t+ 442009 lgislaR 2 R Y 2

samazinUganUs (3.att.).

Ventspils monitoringa

stacionUrs atro

dienvidu pusU,

m3/m

vislielUOkajiem
akumul UOcijas ap

piekrastU, kas |
| 0dz 20009. gada

VN 51-1
VN 50-7
VN 49-2
VN 48-9
VN 47-3
VN 45-5
VN 44-6
VN 42-11

5 ;
400m7 m (4. att . ) . 4 s Sedimentuapjomaizmgil & + Swoiiitaringat A
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tuvUOkaj U stacionUra daNU, kur vislabUk izpa

TUpat kU LiepUjas izteikti akumulatovaj
spUcdogo vUtru ietekme ir neliela mnbkarmajtos
gados sanegu apjoms strauji atjaunoj as.

Ventspils stacionUrU intensdvas sanegu |

vi saugst OUkUs pri ekgk Upnasaulgasttwuimu(, ukna st os apsrnii
eol Us akumuleUdiojgasnnUsonmu wtt.). Pludmal es

(Eberhards, Lapinskis 2007: 26).

Il rbes gaur uma| 18
pieaugums ir par 8 15 n¥/m (6. 6. att. Sedimentu apjoma izm@il & a I rhoAitkings &

16
Lielirbes un Mazirbes krasta 14
att.). Vairum(Q p2autOA2ynNn 1 Aq2D09.igiiah 2Rn y

monitoringa st a ié
i zAemot dagus pr :
grovas, d omi n Ua 1
akumul UOcijas pro ]
gados (200lun 20056gadU) v Urojami pludmal esi3@amimpri e

Lai kU no 1 '
apj omU, t om@rzvngthkdaonsa jporsi ebk gk Upa at kal atj au

m3/m

o N B O ©

7a
8

Mab 71

Mab 70-9
Mab 67-4
Mab 66-3
Mab 64-1

Mab 72

2009.gadam sanegu

- - = T ~ -

|l rbes gauruma krasta posms iir viens no gar
krasta posmiem Latvij U.

Rojaskr asta monitoringa stacionUrs adsroda:
ziemeNu pusU. Gis akumulatovais iecirknis
POvilostas un Ventspils, ir izveidojies pat
geit ir vUrojdamatli@dtndgayas krsaBaias bscachzesjiu il
pusU izveidojas akumul atdovs krasta iecirkn
deficota apstUkNos pastiprinUti attostUs k
nav lieli un sasniedz aptuveni B8/m.

LielOk U krasta erozija Rajaasa gtuaeinesn Grud rilOr

beigu fUzU, vUjam iegriegoties no ziemeNie
Rogas | 0la Kurzemes krasird., ethams iva plizaitekql,O kv
vUjg plg no krasta puses, ir aizsargUts.

materi Uls atkal atgriezUs pludmal U un pri ek
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Me ¢ v i ndonitoringa

stacionUr am M

zi emeNu s pUgas

i evUroj amas a

m3/m

atseviggiem

profiliem, kur erozija mijas ar

MV 81-1
MV 82 -2
MV - 83-3
MV 84 - 4
MV 85 -5
MV 86 - 6
MV 88 - 8

akumul Ociju. 1

MV -87-7
MV 90 - 10
MV 91-11
MV -92-12

ir rakstur ggi SO
~ o ] 7. att. Sedimentu apjoma izm@gil & a ST@QFMRIZ NA Y 3 |
lonijas OF I €¢p Al LISNI208Ngagad. mbdc ®
veidojusies mi sdienu krasta
Q

Latvijas krasta |l onijas kopUjam izlodzinUg

onijai pielUgojoties MUpbsmadae guagacamaam

pUrvietoganUs galvenokUrt notiek virzienU
Upesgrovas un r agkU vpasstoitpreisnOv Ut rruotl @ik e
akumul Ocijas un erozi | &800%gajam may lieli roi2kn#/mp o s m!
| 0dzm¥+m 3(7.att.). TUOpat kU RojU aro Megvid
notikusi 200lgada aUkWyuy pUc kuras nUkamajos gados
pludmales un priekgkUpu atjaunoganUs.
EnguresunP | i eAst amaonUru kopUjUs sanegiu apj
tikai 5115m/ m apjomU gan uz pozitovo,krase@procesa gat
zi AU ir viens no vismazUOk aktovajiem visUO |
ekspoz@ciju prom no valdogo rietumu puses
kas sl UpU vi NAu ener gjigmi. ¢djedUks tea kigaasd rao s
zi eme Nirzii etmedw  vi r zi e2Bra’/myBberhands 2004:i26.0 | 0 d z
Ragaciemd JauAkemeru krasta monitoringa stac
kU MUrsragU, jo arospeizocmaanUkobUaai2& I a@m
| 0dzm¥+m2.0 Ar 9o te | iel Ok20em¥ k) a$ t a noga dkar Igw | 12ndl
RagaciemU tU0 rezultUOtU ir nidmjkusi kpamatak
vUl Okajos gadses nav atjaunojusie
JirmatVYodas tros krasta ndaungeimega, sDa
Kauguri un KauguiiLi el upe. JIirmal as krasta monitor.i

dagos profilos #i2ak’smuréganegmebppbma &®0r st

negatdovU virzienUO (8. att.). Jirmalas kra
pludmales (5090m) , priekgkUpas ir sastopamas fragnm
citur tUs ir vUOji | 9dz viidaugstmuabil ziAdwme ims
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aptuveni0O,k m gar g krasta posms pie Lielupes gr 0\
ir noticis sanegu materi7OmamapkOmaepal i€t 0
izveidota35m augst a priil20i gladppdenaleu n 8 0

Apskatot Jirmalas krasta monitoringa st :

pakNauts LatvijU vislielUkajai antropogUna
i zbradUgana, kas veicina eolo pboglestuasatd :
iekgzemU vai atpakaN pludmal U un jir0O.
80
60
e 40 58—
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8. att. Sedimentu apjoma izeif | & 5 didetigiesy@&y A G 2 NAy 3l adGF OA2y g Nh

2009. gadam.

At ggirobU no RoOogas | 0la Kurzemes piekra
200lgada vUtru ietelkadas8unPjaaddUrsa avr Gt DD 5i. et e
uz Lielupes pusiaiven palielinUs, jo geit krasta | 9ni
rietumu virziena mUtv@mu zap!l Taduigesm i Wk t(o>s2 pr i
erozija. PUc spUcdgajUm vUtrUm nUkam&jadNs b
pludmal U un priekgkUOpU, kU rezultUtUO biltisl
(Lapinskis J. 2007: 157) . KopumU JTrmal as |
dinami skU I gdzsvara apst UkNi

DaugavagGaujas kr asta posmBt aet ohpsiiKangaPsing a v a
Kalngale§Gauj as. KopumU gajU krasta iecirkno do
sasniedz pat 4400m* m, p Ur 050 @%md%& &, bet aptuvenim gar U pos ml
Gaujas notiek ievkld od @NMnan ks last’amies ped §lag dl z
neli el o erozijas Il ecirkni pie Gauj as, gi s
krastiem &am)audgsbtiOm z(vdei doti€om mpiiae kglsthp Umuu
2001.un2005g ad a uv Utet ekme par UdUs tikai posmU no
kur notiek intensova sanegu akumul Ucija, v
posma daNU vUtru | ai30m mrs anmoesgkua,l ok as vbeij

at gri elzuudgmaelsU pun pri ekgkUpU.
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Aptuveni 2k m gar U krasta iecirknd pie Gaujas
60m¥ m sanegu, kU rezultOtU iir30miphatgimli zmaes
ar priegu megu apaugugai3ds). pamatkrasts (Eber

120
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0 | | — - -

m3/m
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-40 : To) © r~
oz ¢ 8 3§ 2 4,5, % § %
Q & 3 S S S S o os o N N
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9. att. Sedimentu apjoma izmgil & 5 dAdg@dy®R Yy A G2 NRAyYy Al aidl OA2y g NI
2009. gadam.
GaujasiSkulteskr asta posmU atrodas | etri ikrast

Pabagi iSaukmadi,a¢ejniekciems un Skulte.

GaujagsPabagu krasta iecirkno dodomhitdj agjJo im0,
maksimumu 80m*mi sasniedzot. i | ast U. Tikmi gaptUpasmd@ pi
| 0dzogi kU iepriekg apskatotajU stacionOUr/(
noskal omaauw@sizU 5pr i ek gikahp ap auma t kg tassvieani Ko@p U
smil gu apjoimsUksuss t80mat RSae m0zu apjomu nav i
2001.un2005gada vUtrUs ir iznocinUOti vairOki Kkrz

TUI Uk uz Lilastes pusi esogajU akumul at
MangallsabhUgst Um augogUm prei kgahkZps5gmdan vt a
ietekme ir neliela. Lilasté® aba gu posmU kopUjais pludmal i
materi Ula apjoms samazinUs virzkmndarulr fPasre
noskalota nelielU priekgkiBmaaugstpammkt &aunpat
mat eri Ul a aiggQmimEbedqads 2002: 17) 3 0

PabaSgw !l kr astu krasta monitoringa staci
noskal ot U mastaesrtiUOlllad20a’pdjld mK altOr as wRMsgadpa s 2
vUtras 1l ai k0O ¢gaj O sti@smlom Usrnti ligru,n oksaksa | volt!lsO ki
ir atgriezugUs atpakaN pludmal U.
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Skultes ostai abUs pusUs edsondjros 2&vdijun
|l 0dzoga kU PUvilostU un RojU. Skultes ostai
sanegu uzkrUganUs wun mrauadtia ipniéangauap aa pa
pl udmal i, bet ost ai di eFkvmi dgia rpju sdJr oaztirjoadsa s
2001.un 2006gada vUtru | ai kU kanumUs amnoesgkual ma ti e r
pamat krasts i20mk UGii ens ep@arzi s krast da25mps mam
| aukakmeAiem kl Uta pludmale (Eberhards 2004

Vitrupes kr asta monitoringa stacionUra ietva
iecirkAu mija ar O0siem erozijas iecirkAiem;
apj omi -25m/ m,0dakuime20fe mj asdi el OUki e kR@Wbuna no :
2006 gada vUtrUs, s@&6m/imdrzioganam kwltmlds | ai kU.
materi Uls ir IlielUOkUO vai mazUkU mUrU atgri e
priekgkUpas atjaunoganUs mmver viena ho nedaszajiepi | n
krasta posmiem Vidzemes akmeAainaj O7om)i r mal
pl udmal é4maraulgosdtzOm8 pri ekgkUpUm.

Seci nUj umi

w Past Uv ciega sakaroba starp spUcdggUkaj Un

w LakaposmU nib20®®.6.gadam mazUkas sanegu bi
krasta iecirkAos2m)r uanu gasu gus tplnisdprail ek g(k>8 p
Rogas | 9la Kurzemes krastOU.

w Sanegu akumul Ucija ar vi sauglsidz0g.gadamnt e n ¢
konstatUta uz dienvidiem no Ventspils ur
gauruma piekrastU .

w QOsl aicpggUs (sezonUl Us un viengadogUs) s
profilu ir |ielUkas par old@pUj Um i zmai AUOn

w Sal odzinot un analizUjot jlras krasta mo
procesu Opatnobas:

A ostu UrUjo hidrotehnisko bilvju iet:@
parametriem;

A AntropogUnUs slodzes (i zbrrad@giajnai, al
i zmantotajos krasta iecirkAos;

A LielUko upju (Lielupe, Gauja, Ilrbe) p
A geologiskUs uzblves (pamatkrastu ve
krUvumu kIl Utbitne pludmal U un piekras

A krase orientUcija pret dominUjogajiem v
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A pludmales un priekgkUpu vegetUcij a.
w PUt ot jTras krastu geologisko procesu
hi drometeorol ogi sko apstUkNu kontekstU.
wlai izdarotu pilnggUkus seci nn0gpuineucsi epjaarnm

garkrasta sanega pllsmu apjomu un di nami
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Al eksandrs Pul ki ns, |l rUna |l vanova

SMAGO METULU MNMORABI WMETODES NMENS

Abstract

Pollution with heavy metals is actual problem nowadays. The most important factor that makes the heavy metals
one of the most significant research facilities of environmental chemistry are their persistence in the
environnent, as well as the fact that anthropogenic emissions of many of these elements significantly exceed the
natural flow. Huge amounts of elements by human activities reach into the environment and come into active
substance circulation and seriously influedive organisms. Therefore, to the determination of heavy metals
(especially in aguatic environment) and to associated methods should be given more attention.

Currently are distributed two main groups of analytical methods, for determination a cortteatvgfmetal in

the water environment: electrochemical and spectrometric. At spectrometric methods include atomic absorption
spectrometry and fluorescence spectroscopy, which is considered one of the most promising spectrometric
methods of pollution analysi In this work are described application possibilities of fluorescent methods, to
determine the heavy metals in natural waters and is approbated new method.

No pagreiz mums zinUmajiem gomiskajiem
met Ul i skUm o¢opagobUm (Il aba siltumvadotspUja
smagajiem metUliem visbiegUk pieskartigisei t 0d
smagi e met Ul i ir osmijs, zelts, dzQovsudrahb
kobalts, hr oms. SvaroggUkais faktors, kas pé
i zpUtes objektiem ir to notetegmemsuviadbiropet
i evUrojami pUrsniedz to dabisko plismu apjo

Fakti ski | iela daNa no met Ul i em, kaut v
nepieciegami, un to trlkums vtaGbunel admWrl 0
optimUlais to uzAemganas | omenis, kU aro de
Tipiski ¢gUdi elementi ir varg, molibdens,
deficots nekUdas blataiugldas nfekadanedzada, ubkd
toksisku efektu (KNavi Ag, ZaNoksnis 2005: 1

Dabas objektos gie elementi wvar atrasti e
met Ula veidU. nemot vUrU met Ul u ng tecdigas
atrodami jonu veidU. VisbiegUk tie ir saisi

viel Um (KNavi Ag, Cimdi Ag 2004: 47).
Galvenie smago metUlu emisijas avot.i

rTdu ieguve un pUrstrUde;

metal urgiskU ripniecoba:;

energUtika;

0

0

0 autosatiksme;
0

o atkritumu sadedzinUgana (KNavi Ag 2000: 1
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Elektrogomi skUs Tdens anal Qzes met odes
el ektrogomi sko opagobu (EVS, ORP wu.c.) i zma
T Jonometrija pamatojas uz elektroda poc

i egr emdbjsetl ekt vo un saldgdzinUganas

sastUvdaNa ir membrUna, kas nodrogir
EksistU elektrodi, kas ir selektovi

srtf, z,Cf) . Gaj U gadioegmthOomebodesesaka r
koncentrUcijas Tdens paraugos.

f Konduktometrisk?U Il dens anal gze pat
elektrovadotspUjas izmai Au mUrdgganu.

T PolarogrUfiskUs metodes pielietojamas

var eliekkirog@mucUt uz el ektroda (pi
ParaugU ievieto divus elektrodus. Pa
dzgogvsudraba pilienu, kas iztek no tie

apakgU. Met odes priekar  N@aug lam a laiu g

mi krogramu | omenim), kU argo tas, ka
el ementus (KNavi Ag, Cimdi Ag 2004: 172
Cita metoegpelgtrrupmetri skUs metodes. Pi e

absorbcijas un tedepamatgjaa 8z manoladma staojumaMsorbciju, tam

ejot cauri nosakUmU metUla atomu plazmai . |
el ementa, kura saturu analizU (izstaro tU
anali zUj amOdz0esr4aa).gU ( Gir a

Met Ul i sko el ementu saturu iespUjams ana

ierosinUtu metUlu atomu spUju emitUt star

Spektru raksturo maksi mumi , kurwr u npamaud O
met odi sauc par induktovi saistotUs pl azma
priekggvobepbai cggi i espUjams noteikt [ 90dz 30

Pie citas, ne mazUk peraspie kitlduvoarse sacreanlt Uz e

jeb fluorometrija, kura balstUs uz parauga
ESF projekta AStarpdisciplinUrUs zinUtn

materi Ul u un met o g u i zstr UndoegianUsun Nr
2009/ 0205/1DP/ 1.1.12.2.0/09/ API A/ VI AA/ 152) [
i zstrUdUt un ieviest jaunu fluorescentUs s

ifdens vidOU.
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PirmkUrt, plUnots sinsegaUutsjbenpantiona

kuriem bils sagaidUmas izteiktas |l uminiscen
smago met Ulu noteikganai . Uz doto brodi S |
vispiemUrotUkie, ajUmnzoipbodBWomdvibkae oaithi | |
fotostabi |l itokSiskimuuzemUku cito

Paglaik tiek pUtota divu jaunsintezUto v
vidU. Viena no tUm vielUm ir AM3 (skat. 1.

N=,
N_
- !
o

O

1. att Ulwkt IArM3orsmhul a.

AM3 sintUzes =wmetididinbdbendamtrona i zggodi
PakUpeni ski pi euwnipessimdad laika sildal pie’B0OCIAt dzes Uj ot
kristUlus, kurus pUrkristalizU aokbieszOl as
2. att.) (Kirilova, Belyakov, Kalnina 2009: 20).

2. attUls. AM3 kristBl 6. (Kiemi U¥VvsSta2z®d)

|l zggodi not ieglto vielu un pievienojot p
koncentrUcijnmnot vakagastizp) mai Aas.
Co®l umi ni scences intensitUte pavUjinUs (sal
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Cu”:l umini scences intensitUte pavUjinUs. 1leg
spodumu (skat 3. att.)

Ni?*: luminiscencesinteni t Ut e pavUjinUs. leguvUOm kar mon:
adatveida kristUlus.

3. attUls. legltie s nmaaa(lkompledds;pa labhiorda (IH)0t i (

komplekss). Foto E G.Kiril

AM3 reaglUj
amidinUOti. PU
smaga met Ul a

gadojumU met Ul mr pbsa

4 .

Fluorescence intensity, a. u.

ot ar ,swmagadjpijan mebUl ise¢ m

c luminiscences spektru

kl Ot bl tni paraugU. Met Ul u
kttDebktaonel umini scences

600 -
400 -
200 -
O T T T 1
400 500 600 700 800
Wavelength, nm
attUls. Lumini §cN?h CE pniemgl& MY r i
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Cits potenci Uls fluorofor sissmaga Uhet Wliwe |

(skat. 5. att.).
N=(
LM
00

O
5. attUls. AM2 struktlirformul a
AM2 sintUzes maertioddinkoad:en,alntg ota i zgg§godir
di metilacetamodU0U. PakUpseumi spkuis spiuenvdiaesficd a5 kpli
l eguv Um: sarkanus kristUlus ar zaNo met Ul i
Kalnina 2009: 21).

6. attUls. AM2 kristUli. Foto E A.

Met Ul u kompleksi ar AM2:

Co™l umi ni scences intensitUOte pastiprinUs (
t umgi ,-d zeaalNtgeami kristOli

Cu*:l umi ni scene epasitnitpernisi @s0t I eguvOm brinus
Ni*1 umi ni scences intensitUte pastiprinUs (s
met Ul i sku spddumu.
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200 A
Ni

150 -+

100 -~

Fluorescence intensity, a. u.

o ! T T T 1
400 500 600 700 800

Wavelength, nm

7 . alurinistemces spektri AM2 ar Nj Cc’* joniem (10° M).
GadojrumiM2a var novUrot pavisam citu situ

kil UOtbltne izraisantenhei kiuebumastspenobgano

TUtad vienmUr var izvUlUties vispiemUrotUko
Var relduini «aences intensitUte un krUsa
to koncentrUcijas paraugU. TUOdej UOdi, var a

kvantitatovo anal §gzi

SecinUj umi

A Fluorescentas spektroskdanglieinss kmeatl o d dg eisr
AlzdevUs iegit fluorescUjogas vielas, kur
dpagoObas atggiras no izejvielu o0opagdobUm
A legitie dati Iliecina par metogu efekti vi
A Jauno metodi var izmantot smagotmé | u not ei kganai

A Ar jauno metodi var veikt kvalitatodovo un
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POvel s JudgsrSemsi | s,

KOPUJA FOSFORMIJA XIQi PEKpPAMU ESPU
SLODZE BRI GENESAEIZEHERES BASEI NuU

Abstract

The main aim of the European Union Water Framework Directive (2000/60/EC) is to ensure good ecological
status in all surface and underground waters until 2015 year. Total phosphorus and total nitrogen load is one of
the most important factors getermining the environmental status of lakes.

Possible | oad of total phosphorus and tot al nitroge
lake, which area is 1.43 Knand maximal depth 32 m has relatively small catchment area (6.6 knese

factors determine the relatively lgn t ur nover ti me of | ake water (9.3
catchment was divided into three parts: Demenes | &
total phosphorus and total nitrogen load was approximately calculatedsia ¢tatchments using to the Latvian
situation adapted hydrol ogical mod el "Swedi sh Mass |

the catchment in order to localize load and check the reliability of simulation results, were measured
concentation of total phosphorus and total nitrogen using the FIRBRO system .

Tot al nitrogen and tot al phosphorus concentration r
show that load distribution is uneven,N.15 mg /I in north part of catchment and 0.8 mg /I in SW part of the
catchment, B 0.02 mg / | in wrth part of the catchment to 0.4 mg/l in SW part of the catchment. Data
processing results show that the most significant source of total nitrogen and total phosphorus load is cattle

breeding. There are two cattlmentfarms situating in t|
Modeling results indicate that "output |l oad" {from t
13% of the total Brigenes | ake affecting | oad. The
pollution distribution in the envimment.

At sl Ugasai stUudes koeficienti, Brigenes ezera satece
koncentrUcija, kopUja slUpekNa un kopUja fosfora sl

Latvij O, t Upat kU citUs ES dal gbval st
strdkrektova (2000/60/EC), kuras mUrgis ir

Visos virszemes un pazé&mesnsl celAoozibmdg URO &F

nosaka ezera vides stUvokli ir kopWjia.fbdte
ar to, kopUja fosfora un kopUja sl UpekNa s
lTdens vides kvalitUti wun definUt Tdensobje

pasUkumus.

|l espUjamU kopUja fosf orkaa upWtkiemlkjsa eszlel pa

baseinU. Brigenes ezers ir glaciUlas izcel
atrodas Auggzemes augstienU Skrudalienas p:
ezers, kura pPlLatmbasi hDILAM4®Bs k2 m ir ar r
baseinu 6,46 knf( s k at . 1. tabulu). Liels vidUjais d
baseins nosaka | Unu Tdens apmai Au ezer U (
baseinU i ezWUKipstbetdld2i Mia ezeri: Demenes ez
(vid. dz. 5 m).

PUt §j umu gai tU Brigenes ezer a sateces
Demenes, VUrpinkas un Brigenes basé&iopd§.a I

fosfora un
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kopUja s| Upeawidasitktlighaze aalrapt Ut u Swedlsh dase gi s k

Balance Modgél ( MBM) . Modelis iespUju robegUs ti ke
datiem tika i zmant ot ilijatpardezeoul satgsi tmseine zentea t i
|l ietojumu veidiem, dzovnieku viendbu skaitu
1. tabula Brigenes ezera sateces baseina e
Ezers | PI at| Baseina| Maks. Vid. Tilpums, | T d e n| P aiztures
km*> | pl at|{dzi N[dzi N m® a p ma i| koeficients,
km? m m laiks, gadi| Rc (%)
VUr pi| 0,04 0,40 8 5 180000 1,8 73
ez.
Demenes| 0,33 1,52 24 8 2640000 4,5 75
ez.
Brigeg 143 6,46 31 10 14800000 10 80
ez.
Papildus baseina ddgWdBs odaNUsn Ipdirbéao

rezul tOtu ticamobukoplUka Aemfbrhdenskpatipac

notei kgjlahaamasari njekcR2pad® anat @ma) (FI Al ab

Ar geogr Ufisko infor mUA@icyiewL2 maddiarcMap pr o
tika digitizUts kartogrUfiskais materi Ul s
geotel piskUs informUcijas anal oze.

KopUja sl UpekNa un kopUja fosfora notec
fosfora un kop®Bpga kskebUpekBNatinoievUrojami a
rezul tOUOti no baseiniem kopumU ieskaitot T de
| 9 men-B kg(hd'g@dKopUjam sl UOpekfgiandKWop Ujoam &ags fho
Turpreto,uzpUrbralsgeiinnot sauszemes daNUm, notec
augstu dzovni ek tlkgiha qadiio pbljoavmu nsul UpJekghd m un
'gadklopUj am fosforam) (Jansons 2001: 25) .

Model Uganas gaitU i emigtUikeni & atkioplUj acisd dly
fosfora slodzes avots Brigenes ezera satec:
i zskai drot ar to, ka sateces baseinU atrodse
pieti ekami augsendgbuaovbhidekms (vidUji 0, 41
NozQmdgu daNu n o kopUj as fosfora slodzes

nepiesaistotie iedzovotUji (skat. 1. att.).
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No Demenes un VUrpinkas daNb as enesnezeeam, k
sateces baseina Aiztekb@a %sInodzlkop U ast URlra
ietekmUjogUs slodzes. Tas i75%sdizcmresdkoefigeatiens ar
(retention) Demenes un VUrpinkas ez enesezenasatécosp Uj ¢
baseina veido tikai 20% no kopUjas aprUgi |
ai ztures koeficientu dzi Najam Brigenes ezer

KopGBjlddpekda Djpsf ora koncentrUcijas mUr 9j
basein®. (skat. att.) | i ecina, ka skpoazes
0,15 mg/l baseina ziemeNu daNU |,Wmbp020ng/8B mg/
baseina ziemeNu daNU |1 9dz 0,4 mgplUjababkBpa
koncentrUciju var novUrtUt kU Noti =zemu sat
pat augstu vidusdaNU. SavukUrt kopUja fosfc

baseina ziemeNu daNU un7:8B) augstu vidusdaNLUC

9% 2% 1% 4 BMegi
3% EBMegsai mni e
—3% O Aramzeme
5% OGanobas

mApbivUtas

OLopkopoba

EPi e NAI ne
iedzovot Uj
O Demenes ez.

daNbaseins
O Varpinkas ez.

49% daNbaseins
1.att. KopUja fosfora slodzes avoti (Jureyv
PUtogjuma gaitU tika pUrbauddots vai ir |
kritiskU slodze uz Brigenes ezera sateces

kopUjpmeksNa kritiskU sl odze26p.s ndaevgutkaUrvti skoos
kritiskU slodze nav pUrsniegta nevienU no
1975: 62).
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2%

11%

12% OMe §i

0O Aramzeme
6%

OGangdbas

OMegsai mni e

att

-

0 150 300 450 600 m
—

|

‘.o"\ 78 A - - /
- !‘ ’
o /
o = %Y 1|06 /
Varpinkas ez. e | { o

A

3attkopd | Upek Na k

oncentrUcijas
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mApbivUtas

12% OLopkopoQgba
BPie NAI ne

1% iedzovot 0]
O Demenes ez
daNbaseins
O Varpinkas ez.
daNbaseins

KopUja sl UpekNa slodzes avot.i
N

mUr 0 umi

(Jur e\

(Jur



0013

Demenes,
ezers +» =003
P

0 150 300 450 600 m
— )

4. attKkopWjoasfora koncentrUcijas mUrojumi (Jure
PUt gjumos ieglto datu ap&op@f&@pekdlpUjualt
fosfora Romecemtri @einjes ezera sateces basein
fermas.
PUt gjuma rezultUOti liecina, ka nozomdgUl
veidojogais faktors Brigenes ezera sateces
Bri genes ebzaesreai nsUatjeltseasmazi na kopUja sl Up
pievUrgot uzmandobu kltsmUslu apsaimniekoga
|l okUl o attordogganas iekUrtu pielietoganu vVvie
Dzi Nie ezeri ar |1 Unu 1 demrms ,armai Aauk uintul K
daNu no salAemtUs biogUnu slodzes.

Pateicobas 5
PUt 0jums veikts ar ESF projekta AAtbalsts L
Nr. 2009/0151/1DP/1.1.2.1.1/09/IPIA/VIAA/012 atbalstu.
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pl Unottlhsh aast tpjost enci Ul U i etekme uz ezera
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Il nta JurkjUne, Artirs Gkute

DAUGAVAS EKOLOGGUSWKPA | ZVURTUGJU

Abstract

Faunistic structure of zoobenthos organisms in the
from the suveys made by the Hydrobiology laboratory of the LU Biology faculty in 1961, 1980, 1991, 2007 and
2009 were used.

Two indices were used to estimate ecological conditions of the river in different sites: the Saprobity index (S) as
a biological determinatiorof water quality and levels of organic pollution, and biodiversity index (H) of
ShannorAWiener Index. ShanneWiener Index is one of several diversity indices used to measure diversity in
categorical data. The advantage of this index is that it takeadéontunt the number and evenness of the species.
The index increased as a result either of additional species, or a greater evenness of species.

Analysis of the obtained data showed that the Saprobity index of the middle Daugava in 1961 is S = 2.6; 1980 is
S$=2.6;1991is S =2.4;2007is S = 2.3 and in 2009 is S= 1,9, which correspondatfaBetazosaprobity.
Comparing saprobity in different sites it was established that the largest oscillations of Saprobity index (from S=
1,9 to S=3.1) were in the stoh Piedruja Daugavpils. The highest Sabrobity index S= 3.1 was found out in this
stretch in 1980, which indicates a poor quality of water. It was established, that the average index of biological
diversity (from H = 1.7 to H=6.98), but of the middle wés3.1 in 1961; H=2.6 in 1980; H=2.7 in 1991; H=5.1

in 2007 and H=1.9 in 2009. )

At sl Ugasewddarnera i ndeXisrser(@Shiemobax) , $Sagobity dnidex)Ut e s
zoobentoss (Zoobenthos).

levads
Daugavai ir Qpaga vieta Latvijas iedzQgvVc
un viens no ntowidgjmdsy Ukabhdsem daur si em, kam ir
att9gstobas sabalansUtobU, bet aro Latvijas
%

simbols. NacionUl aj U ides aizsardzobas po

probol Umas un formul Ujot vides politikas mUr
pUOrrobegu piesUrAojums ir viena no priorit
gadojumU tas ir Opagi bT tiski, j o Deaguugava
pi esUrAojuma radogtU slodze, kU ardo ir bij
avUOriju BaltkrievijU, Novopolockas §gomi skaj
BaltkrievijUO (1981.9g.), kU ar 0 gidopugavlidre gv i
vislielOkU ietekme uz Rogas | 0ola TdeAu kv
ai zsardz9obas politikas plUna mUrgu sasniegg

Eiropas Parl amenta un Padomes Direktogva

no tUs izrietogais LR Tdens apsaimniekogan:
principu ievieganu, wun Daugavas baseinU 1
baseina apsaimniekoganas plUns, tomlsko i nf c
stUvokli un to ietekmUjogiem faktoriem ir
st UvokNa ilgtermi Aa izmai Au raksturs.

MI sdi enUs pastUOv dagUdi faktori, kas

Gal venais drauds irireidabifsksUcprjoc e sEs,t rjod itk
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paUtrina cilvUka darboba, tad tas ir pies!
114), ka eitrofikUcijas procesU izmainUs
not ekl deAu ipdsl pdhisntlUparnamau eitrofi kUcijas p

sugu masveida savairoganos, toriem T deAi em
sabiedrobu vienkUrgoganos. Blitiska | oma el
zoobentosamZoobent os s I svarQga ekosi st Umas S
procesos, uzAemot un sadal ot organi skUs vi
visefektovUkajiem Tdens kvalitUtes monitor
raksasurpirgocesi em I dedAos to kvalitOti (Ci mdi
Materi Ui un metodes

Paraugu Aemganas vietas un | aiks

Daugavas apsekojums posmU no Piedrujas
2009.gadU veicot zoobentosa parsauzgaun U.e vRU&krg

Aemganas vietas geogrUfiskUs punktu koordi

iekUrtu (skat. 1.tabulu).
1.tabula
Paraugu Aemganas vietu geogr Ufi skU:
Paraugu Aemgana{Geogr UfiskaGeogr Ufi ska
Piedruja N 55A 47.22(E 27A 36. 62
KrUsl ava N 55A 53.73E 27A 09.30
auggpus DaugavpiN 55A 54. 73/E 26A 40.08
lejpus Daugavpils N 55A 53.21/E 26A 28. 28
auggpus LovUnielN 56A 19.41/E 26A 10. 24
| ej pus LovUniem|N 56A 22. 75 E 26A209. 20
JUkabpil s N 56A 29.50E 25A 54. 46
Datu apkopoganU un anal 9ogzU tika izmantot
| aboratorijas 1980. , 1987., 1991. gada at sk:
un 1966. gada PwPldkslk@cilpd2datil5)s (skat. 2.t ¢
2.tabula
Paraugu Aemganas vietas un | aiks
Atr aga Km no
vieta s Uk ump | 2009.| 2008. | 2007.| 1991. | 1980.| 1966.| 1961.
Piedruja 0 * * * * *
Kr Usl a\ 20 * * * * *
Daugavpils 75
(auggpL * * * * * * *
Daugava 96 * * * * * * *
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(lejpus)

Megci ern 114 * * *
N@cgal € 122 * *
LovUni

(auggpld 149 * * * *

LovUni 154 * *

JUkabpi 176 * * *
Paraugu ievUkganas un anal dzes metodes

Zoobentosa paraugi Daugd) i ev Ukt iBeadg&kpabdat ssmUIl Uj
| aukums 1/ 25 m2) wun Surbera paraugu ievUkg
skal oganai l zmantoti met Ul i skie sieti ar a
organismu skaitsurvsar s pUrr Ugi nUOt sieksm2wungm2u kvadr Ut m

Lai notei ktu Zzoobent os a organi s mu grupas
notei kganai dabU (Sloka 1981); (Sl oka 1996
katras sugasuni nsdiisvtoedmuUtsiksakiot upi eder 0bu i zman
ldensdzgogvnieku noteicUjus. Tad katru grupu
svari em. Bei gUs kopUjo zoobentosa organism
Aemgaen® pUrrUgina iz 1 m] lielu grunts | au

PUc tam tiek noteikts sugas relatovais s

3.tabula
Sugas relatgvais sastopamObas bi
Sugu sast hvUrtob Sugas sastopamgb
pot i reti 1 <1
Reti 2 17 3
Daudzreiz 3 471 10
Bi egi 5 107 20
Poti biegi 7 207 40
MasveidU 9 > 40
Katras sugas individuUlo saprobitUtes i
bi egumu (h) un ieraksta pUrskata | apU.

SaprobitUtes i ndeks sBuk& ®dtodes pPanile) Butk) 1955), p U c
i zmantoj ot Latvijas-bampstndk Kiaeg oriuz ket dad tog us

PUt UmU upes pos maSaprabjiyrinddxj g r0t gisn O qpalrek:s a (
S= (xSi * h) xh

kur:
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S-pUt UmUs upes posma saprobitUte
Siisugas individuUlais saprobitUtes indekss;
Hisugas sastopamdbas biegums.

GenowW@aner a i ndeWiseain e(rShlamdcex) i zmanto vid
pUc bioindikUcijas principa. Gaj U gadoj um
organismur eakci j u, ko izsauc vides izmaiAas. S
piesUrAojuma rakstulBX»ganai (Liepa 1991: 122

Lai paredzUtu sugu indivod&/hnekaitimdekset
aprUgina pUc sekojogas formul as:

H =3 (p)log, p),
kur:
Hiparauga sastUvs:
S - sugu skaits;
Pirsugu summUr U parauga proporcija.
Lai precizUt-Wodatasi 6dektna tiek pUrrUgi

metodes .

N=2 H"

Rezul t Ot

1. Daugavas baseina fiziogeogrUfisks rakstu
Daugava ir viena no |ielUkajUm Baltijas

1005 km. Veidojot triju HES TdenskrUtuves

Daugavas IdensceNa garums samazinUj Us Upar

pl atoba i’ KB7e®9i0j0akm Baltkrievijas, Lietuv:
kuriem 24 700 kthj eb 39 % pi eder Latvijas teritori]j :
Dabao 1994; Zoverts 1996) .

Daugavas ieleja ir izveidojusies leduklanet a bei gu posmU, sUkot
kuganas I deAiem no viena pieledUja baseina
virzienU, vairUkas reizes mainoties pielec

garozas kust obDauguwrvakl iimdtegm. LatvijU- ggUr
Latgales augstienes -ba | u , Austrumlatvijas, Vidusl at v
izveidojis pUc reljefa, geologiskUs wuzblive
mal u ai zAem pAauzgegndianulhjawnass un Daugavas -liTel ej @
k m, dz i-2Hmomsielepior ¥ t er ases. Daugavas ieleja i

un tUs nogUzes saposmo gravu un soku updogu
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Daugavp | i |j (~70 km) Daugavas ieleja robegoj as
sakrot ar senu apraktu iedeh ukmNounsdmi HUlaa
10 izveidotiem meandru | oki erlavA Rartl00kmimst; v i

Daugavas ielejas dzi Nums-PNama Aiun (psosimiJdz ¢ a
mai nUs-4n&m0, Pl ago ielejas dibenu aizAem pa
kura veidojusies biego ledusgsastzubgemugneée
| edUju kuganas 1TdeAu nogulaumosdewmnas blogtul
PNavi AUm 1 0dz Gekavai (~130 km) Daugavas i ¢
palielinUs no 20 m (PNavi Au apkaimO), | bdz
samazinUs 106dz 10 m. (lkggiles un O45kms apk
robegUs) . Daugavas iel ejai ir iztei kta di
Ai zkraukles posmU): pl agklOraugigz0yjel dsotjuvsa eise
gaur B0, 60,k3m), dz0MUStHamwwrzag2a5 un Kokneses a

apakgUj U -sdolvoamoit @lsej aGar U posmU apakgUj U

appludinUjugi Rogas, Gegludeadiun LRNa@wisAuSall de
i epllst Piejlras zemienU, kur Daugavas i el
12m. Grovas pos#HUkimel eg@ NmmisabBpms UBas pal i e
kas i zvei do-tluggdos(LapyithdsUjDoasb a3 1994; Kurgs, & S

Daugavas baseina hidrologi skUs iezgmes
| ai kU garas pietekas ar l ieliem baseiniem
sal gdzinogi gaur sau gbjatuegcaevsa s p ousnmapn ertaekksut ur 0
purvaingba, savukUOrt | ejasdaNa raksturojas
ir Vidzemes augstienes nogUz¥00mkiboDadgavasn U V
pirmU pietwk@d iLratRiigadarsujpa. Daugavas b%amsei na
tUs ielejas platums irilapdav2a2mo rh. klm, e bk Ox
krasta pietekas Latvijas terit 0rmun Betezovka La:
Ovietes un |1 T kst é&s. slaitelkbk Opllagamb ak 6@t & nmp
pl at 0ba?, AiVickdle (K60 kf) , PUrs® @uhllOgkm (baseina
km?).

Daugavas hidrologiskU regoma foomblgashse
apst Uk Ni Urpus Latvijas teritorijas, j o
Baltkrievijas teritorijUs. Noteces izmai Aas

Dubnas wun Aiviekstes upes kopWnml , n otae cdla bii
procesus, t. sk. noteces regomu, vielu akur

Geguma HES un RJogas HES darbogoba.
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Sniega kuganas 1TdeAu izraisotie pali ir
un tie visbiegilkaibeinpWsUrwmn ampr gnda s Uk umU.
periodos | iel Ukie pavasara pal. ti ka konst
konstatUti wvasaras periodU no jinija 10dz
zi emas ste.zoh.Uat(tslklau) .

1.att Ul s
Vi dUj ais maksi mUl ais caurplidums Dal

2500

2000

1500

1000

500
0
1 2 3 4 5 6 7 8 9 10 11 12
m Caurplidums, m3/s
4.tabula
Daugavas caurpliduma parametri
_ Baseina Gada vid. Maksi ml Mi ni mUI
Nov Ur o] _ - - .
staciia pl atoglcaurpllfcaurpll 30 dienu
J km? m°/s m¥s caur pl 1 dsu
Auggpus | 66000 468 6500 87 /81
Lej pus L 68800 486 6800 91/85

JUkabpi 70500 501 7040 93 /87

PNavi Au 81300 567 7620 102/ 96

Geguma 82100 575 7700 103 /97

Roggas H 84000 590 7900 105/99

Gada vidUj airs pcaarubrdpyltisd udmst aibul U0 un to uzs
PUt ) umi iecina, ka vidUjais daudzgadodogai s
gados (Zovert s, 1996) Maksi mUl aj am pavas

Mi ni mUIl aicsa u3rOp Idii deunnus i

ar starp

svotru).
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idens | gmelAa regoms, Tdens dzi Nums un st

regomu, gultnes profilu war rlaedgisemap skioebkuNn:
Daugavas wupei raksturoga Utru un | Unu posm
| dz Daugavpili] ir stipri | kumots ar dau

1,15 m/ km. Lejpus Daugavpils apés plal ddms n
| 0dz LovUniem, kur tUs dzi Nums pUrsniedz 4
pavasara palu |l aikU. Lejpus LOvUniem sUkas

Tdens dzi Nums mazidens aperiegdU 7gneiptal iur | ai X

auggpus JUkabpils ir di ezgan maingdggs, bet
mazidens periodU pat 8 m.

idens | o0meAa izmai Aas DaugavU ir saist?d
pirms stabilasledus egas i zveides samUrU brovi nori si
straumes posmos. Bitiskas i zmaiAas | edus
izblve. Ledus formUganUs DaugavU nori-sinUs

auggl0UpAa sl edus veidoganUs un | edus sl UAa pz:

veidoganUs temperatiras pazeminUganUs dUN |

biegi ir par pamatu |l edus sastr Ugunkau g aznvaesi c
| ai kU, kad galvenU upes daNa ir aizpildot
veidoganUs norisinUs auggpus JUkabpil s.
Ledus sastrUgumu izraisoto pl il du-lejpust ek m
JUkabpils ir mazomp@tiotmr,ogtnaolzdj amanmazxmgani s
pastiprinUOta uzkrUganUs posmos ar | UnUku te

2. Daugavas zoobentosa raksturojums
PUc ievUktajiem paraugu datiem Daugavas
posmam| ej pus JUkabpil s i espUj ams spriest p e

indi kUt ororgani smu saprobitUtes pakUpes kat
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2.att Ul s
SaprobitUtes indekss

3.3
3.1 o

2.7 \AM o—9

2.5 4

23 \ : g *ﬁ ——2009.
21 \ // == 2007.

1.9 —— ¢ ~— 1991
1.7 f==1980.
1.5 T T T T T T T T ] w1961,
& o 1,Q°\ & & & *QS;\ & &
@ S \a;\ o o ) \6\ P >
g RES @Q" & v &Y
-\‘D ) £ (\\ "Sb
< 3o G S
¢ & v
&

KopumU pUtotajU Daughegsaspodmd ddkbapviij
179 taksoni. VislielUkU taksonu daudzveiddqg
zemUka taksonu daudzveidoba konstatUta aucq
kvantitatovi bagobaUWkasugt Upps ,i kuglai dmj k Up L

PUt 0t aj os Daugavas posmos saprobitUtes |
1961.gad0 no 2,6 |190dz 2,75; 1980.gad0U n i
2007.gadU no 2,04nbddz92, 49dmer pBAMGY odadl
afamezosaprobaj ai saprobitUtes pakUpei), k a
pi esUrAota ar viegli noUrdUmajUm organi ska
pi eaugt virzie@ds nwz Lablkwalhmisl ir obskat. 2. attU

Sal 0dzi m@00200ddU0 aprUginUtUs saprobitUt
pUtojumu rezultUOtiem, kas ir veikti 1961. ge
ekol ogiskai s st Uvoktis salkogdwezlnobhoj s$@pgr obSawu
Daugavas auggtecU (Piedruja) un lejtecU pi
palielinUOties, &mtrvapddlnl zslkadase.gadag etr b k Ot i
|l i eci na, kapopsUhodst ag aopsr oubpietsUt es i ndeksa vUr:

vUrojamas bitiskas izmai Aas.
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3.att Ul s

Genevwaner a i ndekss
8
7 A
6
5 /P(\:\% ‘57*
4 {/ AN ——2009.
2 -
1 o ——1991.
a T T T T T T 1 i 1 980
RS S 2o N C) & 2 N a6
G ) & & &L & & —0—1961.
Q\e- *_.-;b \)Qo'b N & @ 0% _‘§® @&?‘
S &S
& & Q‘
Q,b\} \I}Q A
GenowW@anera indeksu izmanto vides kvalit Ui

Gaj U gadoj umU v Ur tsUt Uweovkilsi ,vibdeets opragraanmestnruu r
i zmai Aas. Sevi ggi pi emUrots ¢gis indekss ir
1991)

Zoobent osa sduaguud zbvied ldodghas&(UGen mma kss) mair
1,7 10dz. 6398t tNlleamtugst OkiD0o a9 gmidjla DaAQM@A.V P |

apkainmnlas izskaidrojams ar zoobentosa sugu
periodO0U. Daugavpils pilsUtai piegulogajU
bi ol ogi s&ilUdotmaudizvdeksa rUdotUji svUrstOUs
upes posmU rU0dotUji ir diezgan nemainogi

KopumU vUrtUjot pUtUmo posmu no Latvi]j e
tendence, ka biologiskUs diamullsz,vekddgbag i
| abvUl ggu dzoves vidi konkrUtajUm indikator

Sal 9gdzi nio2009.ga@a0un .1961i 1980. gada pUtojumu re
konstatUt, ka biologiskUs daudzveidobas ir
SecinUj umi

f Saprobi tstt essv Urnsatdk 1Us Auog sit, Bk Us v Urt ogbas

80. gados. No Piedrujas 1 90dz JUkabpilii]j

f Daudzveidobas indekss atkarobU no vietas
no 1,7 10dz 6,98uzAUdepRMKPWBE0VY Urtobas tas
f Daugavas vVvidustecU (Daugavpils piepil sUit
vasarasnaz i dens periodU ir raksturogs I|liels
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JUnis KUr kIl i
PARAST
|

Ag, Reinis Garkalns
US TAXUEBACCATAATTOSTOBU
ETEKMUJ OGI FAKTORI
Abstract
Ordinary yew Taxus baccata L.s ore of the most protected plants in Latvia. Under natural conditions, it can
be found in some places, mainly in the Kurzeme coast. Investigating the yew stands can be established that their
development is impaired has seen the development of older tree®rders and almost no observed
reproduction of yew. The study was carried out to clarify the situation in the two largest natural yew stands in
Kurzeme-N 9§ c a a n dTheRstudy ava@saonducted under field conditions and also in laboratory. The main
methodsdescribed in the work are surveyed of yew stands, soil and soil water sampling, pH analysis and
determination of light level in yew standghe study found that the normal development of the yew hampered
by various adverse factors of which the main seibogging and other species expansion. Without detailed
proposalsspecie ordinary yew may disappear from territory of Latvia afTalks study was conducted with aim

to identify the problems affecting this specie dadtors that adversely impact thevd®pmentWork will
continue on the species further research, monitoring and proposal for the development of it.

At sl Ugasarvalsrtdli :0ve, ietekmUjogi faktori, augsnes hid
Par astTakus@aceata r augs, kurig aise rSaakrsktaont(ss Lge
kat egiarGitjal suga, kurai draud pilndgga izzu
taksonomija: augu valstgPlantag |, k ai | s Uk NRinophytd, dskujkokii klase (
(Pinopsidd , pri ®paledr, i o q Tdadead mt @v jTaxudgsugatPsar(ast U
O V(€ baccath (KeirUns 1993: 42). No ¢Taxidales)k u ko

patstUvdgs zars nodal Qjugies jau pirms 200
Qves attostbbas k&stlUrerl seUjoga pUrvar Ut
t

i kusi pakNauta zemeslode miljoniem gadu ri
i emantojusi lielas adaptUcijas spUjasi un k
ekspansg@gva un izpl atoties spUj 0ga, | ai S a

pi emUrotUs ekologiskUs nigas (RiekstiAg 19
i zplatobu Latvijas teritorijU,o0opadgi naoiskaard:
sugu sarakstUO. PUdUjos vUrU0O Aemamie pUtogj
augganas apstUkNiem ir veicis |11 mUrs Rieks

Lodz misdienUm situUcijsat U rovbel ts aswkviaNith i snagt

atradnUs vairs tikai Kurzemes piekrastU noc
parastUs oOoves izplatobas areUls galvenokOUrt
daNu, kur tamdoga stabal pieplnagdmedgu ekosi
veicot arheol ogi skus i zrakumus, var secinl

praktiski visU Latvijas teritorijU. To apl:i
lejag i | gas krastos, Kur 150 miljonus gadu v
dzi mtas auga atliekas. (Mauri Ag, Zvirgzds 2

min J. Fgagebs naBdtot par ovUm 0UJmkeGarOt. mUOMi ur
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(lpUda =mBo0, 8o tU var secinUt, ka parastU
izplatgta suga kU ar9 bijugi sastopami rel a
SaskaAU ar 1 0dzginUjiem pUtojumjemar @ba

viel Um bagUt Us, i rdenUs wun kaNgainUs augs
sastopami ar kdbdfhombptagg,Ut kaNEak men s, mer gel
nopietnus bojUjumus, tU | abi parsesgagiteas (Nok
Var sasniegt vairUOku simtu, pat vairUku t1TKk
augsnei un spUj noturUties ar9 klintos.
ParastUs oQves sugas izplatobas areUl us
dzimumpaaude. TUs attogstoba ir kavUta vai il gst
kaitdogi faktori. SUklu kvaltigiUOdtaema.ar\ise md ga
ir tas, ka ove ir divmUju augsbilust, Bed &trBi v i e n
vori ggos mi krostrobil us. N o evol Tcijas Vi
potenci Ula pazeminUganos, dr¢ogzUk gan otr0O

radnieci skUs krustoganUs un gakim$ .atTtolmUUk an:
opagoba divmUju augiem ir tU, ka tie nav
dzi muma opatAa. OQvei gis minimOlais attOUl urt
un suga saglabUtos, preo@ul00dizji that mae dmpa@k Atu
UOdot Oju, citUdi suga var aiziet bojU. (Riel
ves atradnes Kurzemes piekrastO, ti ka kon
neattdgstUs wvaimumpaaudaztet)gst &dis WUroj ams ne
t Uvoklis. PiemUram Rucavas ovju audzU 199
osakUms tikai septi AUm (Kabucis 1997: 16
pUtojumiem dzi muemsp Inlbrsiackiims 12 eks

|l zpUt ot parastUs oves atradAu vietUs es

sastopamUs augu sugas, tika konstatUts, ka
varUtu blt viens no i emesvVveiektt gvput @jt &t M t &
trgs OVIRwmcawv@édazsesan NQcas. Apsekogana ti ka v

0dz 2010. gada aprol i m, gal venokUUrt 2009. ¢
trodamUs Qves, noteaikKtiipiaudzpl aadHt dxdmi & o

S R

ugu sugas, Idens |1 omenis augsnU dagUdos g

ntensitUte, kas nonUk 1 0dz ovUm.

Apsekojot un pUtot katru no ¢gom trijUm
scei nUjumus par parastUs oOves negatQvVi i et
cUl oAi em.
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Rucavas Qvju audzU (BotUniskais |iegums

audzU apstUkNi ir Noti 106dz9ogi jonUathiUljulms
zemi enei rakstur §gio gapgeNrui o\ aeig Nib U nmiedyr i, s @Sz
pUrmi tmel b8t kgAu megi, saueglepriaaidke )u,-akmgkuus im
megi un smelimablgAugumegi , kUs air pv &iUd @juu gmees
meliorUtam zUNu purvam vai slapjai dNavai

staignUji, kaNgai ni CarékNesiocarpa)awig s & Camir diaml ¢ N u

unDev el a(Cagex gdavdlliana)u n vpaNsa ar zi | @alini@ caerubeh)gnn i j u
Ur st ni ec 0 b(8anguisord officitthlisprteir i t ori j Um 2005. gadU
ai zsardzobas plUns (SalmiAa 2005) kurO ir
vei ktajiem pU2QlomgacU20p08r mhntrajiem megien

ai zAemt arvien |ielUku teritoriju |iegumu
pUrpurvoties, kas atstUj nopietnu ietekmi
parastokoviei ktAige UpUt gjumi | iecina, ka para
iztei kti sl apjas augsnes, bet t Us attodost b
pUOrpurvotUO teritorijU (RiekstiAg 198&8d&pri 83) .

et

kmUjusi ¢§gos teritor iPjceasabiesk asn vaigdiduUjku

avas funkcijas kU rezul t Utr(p utrusvilkkalse i pd\bat vi aes

i un niedrUji. Abi minUtie liegumi ir

T »w o

P
e
kspansiju. SUkot no 1990.gada meliorUcija:
a
ur v
g

opagi ai zsargUj amas sugas. Rucavas OQvju au
sugas: 6 slnu, 4 ¢ W@mpyniuun 6 bkznugurkasirieku. Shstapans u g t
viens Qpagi ai zsargUjams biotopu veids. L |
(Sal mi Aa 2005) . Apsekoj ot teritoriju tika
par as fTadus pacata |, dzet e n U d z e dCyptipedium radcectus )(. Baltijas
efejaHedera helix L.var. baltica. Nocas ovju audzU konstatUt e
sugas: 5 sinu, 5 gUrpju, 18 vaskul Uro augu
Opagi ani z sbai rogt Ubj pau vei di . Teritorijas gal ve
mel nal kgAu staignUji (Salmi Aa 2005) .

Vei cot pUtdojumu tika noteikts ar9o augsn
skUbumu kU aro kaNga rezer vilarw UkatjsU. p iPeacvlU ss a\
audzU, tiegU0 o0vju augganas tuvumU. Paraugu
i k mUnesi (mUnega 1.nedUNU). 1lzmantotU met
i zmantots ragotUja ABpi bmmiestiwsrl§ o ¢ §u it pUmearut
notei ktu augsnes ITdens pH, ti ka i zmantots
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dati tika salogdzinUti un tU kU bitiskas at

augsnes 1 denkr Btkd)jbh maudckzolh attiecogaj U par
rezul t0Oti apkopoti 1.tabul U.
@© — —

bwags |6 w o |o |3 B 3 .
:aiEsVUk(‘”. % o ® i ?3)1 i mé o
_ c |8 |o |o |8 |8 &8 |g8%5
QVij u \g« N N N N N o | N N S | N
Rucavas 6,3 6,09 5,92 6,39 5,37 5,82 6,41 6,28 6,11
NQcas |6,79 6,87 6,46 6,81 6,53 6,82 7,21 7,45 6,92
l1.tabula Augsnes | dens pH

No iegitajiem datiem var seni ralitg,s nlea Rua
nedaudz skUba reakcij a, kas Nauj i zvirzogt
l espUjamie paskUbinUganUs iemesli var blt
nogabal os, |l ielais daudzumsr utgraljdiveine ! U d e nkse
kri maugiem, kuri pUdUjo 50 gadu laikO ir
i zsl Ugt aro saimnieciskUs darbobas sekas | c
i epazdostoties ar sithwUOciigmesdabU,zvdautzar iaulg!
mel i orUcijas sistUmas izveidU 1962.gad?0 ur
no 1990.gada. SituUcija Nocas ovju audzU i
teritorij U iNet iplupsvti , k &klacsi fiirl ikazNfa avots ul
esogi e megi

Ti ka noteikts ar@ gaismas daudzums, k as
dagUdUs vietUs. Lai to veiktu tika izmant
DVM 1300, kur a mUr 0ganas ampDOOiHdaksu ObxP0O0Ti bd
katras audzes ar tUdu aprUginu, lai tiktu a
saul ainos | aika apstUkNos gan mUsksd gasinasU | a

daudzums tika mUrdts gan koka ZiemeNu gan

sUkot no 2009.gada aprogNa |1 9ddz 2010.gada a

apkopoti un ieglts vidUj aiast zgoam Ustnagjsi edra ukdozkui |
rUdot Uji atspoguNoti 2.un3.tabul U.
2. tabula VidUjais gaismas daudzums |l uksos

Rucavas Ovju audzU.
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Rucavas Ovju audze
OvelMUr gj umi sau|MUr 0j umi lagimi& ua)
Nr. |apst UkNos
D Z D Z

1 300 309 106 115

2 1200 1222 380 387

3 296 290 95 86

4 301 294 107 100

5 489 492 200 215

6 1210 1213 379 383

7 1200 1200 370 370

8 289 280 88 80
3.tabula VidUjais gaismas daauwtzaurms dtukEmdt |
Nogcas Ovju audzU0U.

Nogcas Qvju audze
Ov(MUr 0j umi sau({MUr oj uk u@psn | ai
Nr. lapst OUkNos
D Z D Z

1 800 792 287 288

2 286 281 133 127

3 1302 1298 738 742

4 962 962 306 300

5 174 165 87 74

6 561 554 193 186

7 1271 1280 894 890

8 1139 1140 875 873

No iegitajiem datiem iespUjams secinUt,
bilt attostdobu bremzUjogs faktors jo parast
samUrU | abi apkgas sweort UOv aieaiin@tripileauguga ko
vairoganUs procesu. SaskaAU ar pUtojumi em
nepieciegams maksi mUls noUnojums (lszkul o,
situUciju kd¥ssacaidals, nkla parastUs egles e
konstatUts vismazUkais gaismas daudzums, i
kU negatovs faktors parastUs Qoves attogstoba

Gal venUs
apdraudUt as

sast Ovs.

pUt oj umU
j o to

Parast Us

teritorijUm
dagUdu

egl es wu
88
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Qvju augganu, tajll uskpaintaU daaibrsogpaineospUr Uj o

i zpUtes un priekglikumu izstrUdes situUcij a

Bi bliogrUfija

1.

N

oubhw

N

Boratinsky, A., Iszkulo, G., (2006) Analysis of the relationship between
photosynthetic photon flux density and natural Taxus Waceeedlings occurrence.
Acta oecologicavol. 29,n°1: 78-84

Kabucis 1. (1997) Rutavebj pardabhs BWpbk
Roga, Preses nams. PublikUcij a 16.Ipp.
Ke|rUns,IeLpaz(Ql@lQrﬁ)LaR(;gaaZ‘vaug

Riest i Ag, Okpi é1DB&83: mRggapUZi eUtne.
Maurlé\g, A. , ZDveinrdgrzod soRgdidiaa (ROOAKkadUmi ska
Sal mi Aa, L., Rucavas 0V latviasaDalthg foreda dato t Un i
http://www.ldf.Iv/pub/?doc_id=2845¢30.04.2010.] i
Sal mi Aa, L., Nocas Qv j Watvimsu Dabas Sfonda datiUn i s

http://www.ldf.Iv/pub/?doc_id=28453 30.04.2010.]
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Ol ga KovaNova

DAUGAVAS POSMA NAUJENE-NQCGALE PLT DU RI

| ESPUJAMQOBAS GVOVAI RTAIMANT OUNT GI

AMI KE DHI 0 PROGRAMMKOMPLEKSUS
RI SI NUJUMUS

Abstract

Floods have the potential to cause fatalities, displacement of people and damagmtardimnent, to severely
compromise economic development and to undermine the economic activities of the ComrBunity:g k t 0 v a
2007/60/: ).

The object of the research is the Daugava flooded territory with total area of?dfi6NaujeneNicgale zone

Taking into account geospatial character of the research, geospatial methods of the research have been applied.
The start data preparation was made uBiegtley MicroStatiorGeoGraphics V8.

Using ESRI ArcGIS 9.0program with Spatial Analyst un 3D Analyst getwas created the Daugava flood
endangered territory map of NaujeN&gale zone.

The Global Positioning System GPS was a tool for determining observation checkpoints in Dviete valley
territory. The checkpoint dtd. August 12, 2009 was 85,5 m over selaledeon April 4, 2010 it was at 92 m

above sea level. The water level has risen by 6,5 m.

In the process of data observation analysis from observation stations in Daugavpils from 2004 till 2010 was
foreseen water level rise in April, 2010 by 7,2 metetwe Torecast was made on December 5, 2009 and differs
from actual LVGMA data by 0,52 m.

The research was made using MIKE 11 predicting model of Danish Institute of Hydraulics (DIH), which allowed

to create a hydrdynamic model. The start data for establishingafro-dynamic modehave been obtained with

the help ofESRI ArcGIS 9.0 program.

At sl UgaGd,BNKB11pil 1 du riska karte.

PlTdu riska iespUjamgbas novUrtUganas p
teritorijas telpiskdesumoneddlglhgnaarsa nrUdidrua

~

pUtdojumu teritoriju ©plidu riska iespUjam
mat emUt i skie modeNi, kuru pielietogana ir p
PUt 0 uma koncepcij a ir i zneodot mi §di

geoinformUcijas sistUmas tehnologijas un v

upei Naujenes Ngcgal es posmU mazlidens un palu peri

1. PUtQjuma gaitU, balstoties wuz Latvijas
ortofotobkbajufgtis uPSRS gener Ul gt Uba m¥wc8gQgad
1:100 00, teritorijas robega tika manuUOl i noc.
GeoGraphics V8 vidU. PUt ojuma teriumasrij a

Daugavas upes baseinU un tUs robega ir ho
metriem virs jlras | ogmelAa (m.v.j.Il.)

2 . |l zejas datu kamer Ul U ap sBentldydMicroStationa v ¢

GeoGraphics V8, balstoties uz ortofotokairh mUr o g0ad 01, :bijw gUs PSRS
topogrUfiskajUm kart UtmO0 fwr otpd pdng relrf imdlk ajg G
50 000. Kamer Ul Us apstrUdes rezultUtU tika
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kartes. Balstoties uz topgo s k i sakUrtotajiem faila datie

|l i etoganas veidi (skat. l1.att. ).

ApzimEjumi

1. att Uls. PUtojuma teritorijas iedal 0j ums
veidots pUc LVGMA datiem, www. m

Viena no nozomegUkapuUmadabBadaNUm ino meg
teritorijas kopplatopas. ubi ezegi Ufaii jzad= mo 18j,
apbives objekti 3,5 % , purvi 0,1 %25%. | i el
2. Balstoties ubi j ugUs PSRS gener Ul gt Uba topogr Ufi

teritorijU ietilpstogo augstuma horizontON
Daugavas appllgana-Bgctgearlietsor ppamU Nmaksnmbl
augstumat zome i r 106 m.v.j.|Il. Baltijas augstu
m.v.j.l.

3. Datu vizualizUOcija wun operUcijas ar r
programmatlras vidU. |l zmant oj ot progr amma
izvei doti teritorijas reljefa ATINO un AGRI D¢

2.attUls. Appliganas teritoriprasg A®mBEBDO mc
autora veidots pUc LVGMA dati em,
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Trdgsdi mensijas pl 1T du r i skabD Anaystt ArcScenek a [
paplaginUjum0 (skat.3. att.).

3.attUls. Trosdi meAsbdb}jas pluifdovarvekdokarp

www.meteo.lv.

Trogsdi mensijas plildu riska karte, atbilst
fdens | otheni ddpaélUb metriem un sasniedza 92
AnalizUjot kartU tika noteikti objekti,
(Cukurini, Paukgti, Kooperators un MaNut ki
Sl oboda,i ,UrJbaaunniuggkOnu, Apses), kU aro apblve
infrastruktiras objekti. Apkopoj ot esogo

pl Unoj umam.

4 . PUtojumU tika analizUti k1 i matgil 9kbiUé Us
pozicionUganas sistUmu (GPS) wun analizUjot
(LVGMA) agentlras hidrologiskos un meteora

organi zUti 2009.gada augustU, novtommktw un
notei kganai un fotofiksUganai. Ar globUlI U
notei kti novUroganas kontrol punkt. Dviete

2010.gada 4.aprdol o. Rezult Ut u paancaelldgzaensU sg api at
palu perioda |l ai kU par 6,5 metriem, sal ddzi
2009.gada 30.decembro tika prognozUta 1c

7.2 metriem, kas atggiras no reUlajiem dati
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Lo s kot @

2003-2004 | 2004-2005

\.——/Z —
— L

2005-2006 | 2006-2007 | 2007-2008 | 2008-2009 | 2009-2010

|—— id lm_novernbi 1058

-0,53 244 -0,14 053 3N

d fimenis, _decembrl 221

04 164 043 17 37

——0d. Temperatdta_novembr 368

22 n 181 333 3.99

o Ternperatdra_deverniim 0,38

0,15 355 075 11 2,18

| —=—max_d limenis 762 6

432 514 429 5.2

7,2

—+—0d.m_navernbrm

od.Ternperatdra_devernbrm —s— max. 0d menis =@ pronoze

d fmenis_decembm  —«—odl. Temperatdta_novernbr]

4. ¢t Uls. Plldu pr

Vi saugst Ukais Tden

pal u

l ai kU tika
5. PUt®aluimaUci j aMIl KB klal

ognoze. Avot s:

s | omeAa

r0dot Uj s
S a 8,2 metrg jeb 932ImM. 0.jl.g a d a

(DHI') model i s. Hi drodi nami skU modeNa
MI KE 11 programmatiras vidU (skat.
1.tabula. Izejas dati viendimes i | a s
Upju tokl a River Network (.nwk11)
Upju ggUrsgr.i Cross Sections (.xns11)
Laikrindas fails Time Series (.dfs0)
Robegas nosaq Boundary Condition (.bnd1l)
Hi drodi nami skU HD Parameter (.hd11)
Model Uganas Simulation (.sim11)
Avots: autora veidots pUc datiem LVGMA
21- 40.
MI KE (DHI) programmatiras kompl ekss

sist@mas dqatus,

for mUt os,

50 000.

Upj u
Xmin=675550 ¥;in=6189000 ¥%.=623 0000,
geogr Ufi skUs
sagatavota LKS® 2

Mo de Na
ieciakdgqt eces
t Haugavasup e 5 Naugehed eNgpacngaa.l e s
iecir A ogmetDaek@aav d Lances a,

atbil stogas

astohAiem

bijugUs

t gkl a

koor di

robeg

fail a

koordinUgu

autora Ve
pUc D
.apr gl
ipd halnt pr®gnozUganas
izveido
.tab. ).

hidrodinami skU mode

(198

Nauj
CADDéa&mbUusi km datma nktlbzteis.r as't

PSRS gener Ul gt Uba kartes

i zveidoganakKn=s62%00t nUj i

nUtes no

sistUmU.

as un
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Dviete un
(skat.5.att).

626 punktiem un 21 ¢

i D e
-

=

eeeee o

&
¢

626000  €30000 635000  €40000 645000 660000 685000 660000 665000 670000 678000

5. att Ul s. PUtvdijeunnai neenrsiitjoarsi Avadpg :u & wWtkd raa moeli
datiem LVGMA (1981) AUpes guiddnes izm
Pamatojoties uz Daugavas wupes tQokla fai
atzomes ggUrsgriezumu aprUginiem (skat. 2.1t a

2. tabul a. At zw nepr BgiUrisegm i ez um

Daugavas upes i Auggteces Lejteces
DAUGAVA 0 64559
JUAupe 0 5706
Berezauka 0 47456
Dviete 0 20600
1T kste 0 12507
Loksna 0 5182
Silupe 0 15211
Laucesa 0 7829

Avots: autora veido8l) pAldpasatgwelm rne/sGMAz mlr9o
21- 40.

Daugavas upes ¢ggUrsgriezuma faila ACros:
tika Aemti no bijugUs PSRS topogr Ufiskaj Um
Geol ogi j as mentteaacar od agi ¢ms CleVGMA 1981: 25
ggUrsgriezumu shematiskais izvietojums ir a
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0
=)
Ey
—~ DAUGAVA e

loss |

—~DAUGAVA 1

Sifupe
Laucesy ,

6. att Uls. Upes tokla ggUrsgri eé\Dwmuwa | sefse matsi
Avots: autora veidots pfoltdaesemzmUGHMAanass
21- 40.

Dat i par ggUrsgriezumiem tika ievadgt. t
pUc tam tika aprUginUti parametri: ¢ggUrsgr
pl 1 sma.

Lai krindas AS0)me fSairlia@si {fveifdoganas gaitU
hidrologiskii20t@tgagiaem20t0idka notei kt.i mak s
un T dens caurpliduma rUdotUji. Viendi mensi
laika periali:

T mazideng80D8i glda un 2009.gada august U un
9 palu-2@m04«.Ugada un 2010.gada martU un apr

00 §

200§

200§

B -~ | —
7.atMaUzIIsdensZﬁéBLgdUun 2009. g. -2004.g.un 20198 . at t
Avot s: autora veidots pUc LVGMA datiem, www

Par mazlidens | aika periodiem tdadiprmpi ede
gadiem ar maksi mUlo Tdens | 0meAa pacel gano

2004.gads un 20s0 .lgdamesn i sk adp Ulcd Daugavpil s
aprol o sasniedza attiecogi 7,61 un 7,72 met
ModeNa kalibrUgana tika veikta robegas

fail U, |l ai saskaAotu aprNdgdeeaNa tigaloniab apz g mu

95



t UOdnosddeNa parametrus, pie kuriem panUkta vi s

(Procesu anal gzes un izpUtes centrs 2008: 4
Modelim aprUginUtie nepieciegamie robegr
t U gaveces AvaNUj Uso robegas, kur straume i

AvaNUj UDaugalveaasipes beigu khtedosmei abmbd58000pE

3.tabul a. Daugavas upes tokla rob
Upes t T den Upes nel (SI 0p
iecirk caur pl Il koeficients (n)
nosaukums m*/sek.
DAUGAVA 203,70 0,05 0,001
JUAuUDp | 6,8 0,025 0,001
Dviete 10,25 0,025 0,001
11T ks 20,41 0,025 0,001
LOdksn 13,61 0,025 0,001
Silupe 6,8 0,025 0,001
Laucesa 12,06 0,025 0,001
Avots;:autos a vei dots pUc LVGMA datiem, www. meteo
4. tabula. Daugavas upes robegnosaci
Upes it Tdens|Upes nel SI Qpu
iecir caur pl 1 koeficients (n)
nosaukums m*/sek.
DAUGAVA 1303,10 0,05 0,001
Avots: autor a vatendgwawanetpolvc LV GMA d
Pl T du riska situUOcijas model Uganai un

hidrauliskos aprUginus. HidrauliskU aprUgi
nopl st caur Daugavas upes un tUs ietekas g

Visiapr Ugini i zmantojot Manninga vienUdoj
vi ABoundary Condidi ohi bamildlbo umar ametru f ai

Hi drauliskajam aprUginam ir svar Qg-i proe
gultnes raupma koeficientu (MAnal i zUj ot pUt oj umu upes t okl
rezul t 0Ot U0 Daugava@usl turmpees rtdkmj wpmeae Alearg fsi ci en't
n= 0,025.

Stabilai Tdens pldauraliaiades Udsfgaiujiks(Rfuud & knd
2006: 72):
Q=wl, 1)
kur:
wpllsmas ggUrsgriezuma | aukums,
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V-vi dUj ai s tecUganas Utrums, (m/s )

Manninga vienUdoyud®j cNau@d Gganiagi fthY s ), at
raupjuma faktora, kurg atkardogs no tUs vir
rUdiusa, aps! UpUtU perimetra (RTU 2006: 72)

\V = Kst@hz/s C"Dgarllz’ )

kur:
Kst gultnes raupjuma faktr s, kur g atkar9oggs no tUs vir
lgar-rgr Uvj a garensl gpums, (a);
Rhrhi drauliskais rUdiuss, (m);

Rh=w/c, ®3)
c-apsl UpUtais perimetrs, (m).
Manningavield oj ums ir vienUds viendabggai un st a
MIKE VIEW - Na u | apskatot grafikus, upes ga
ggUrsgriezuma profilu (skat.10.att.) un plIl

k@r o ieglt rezultUtus tabulas veidU.

[meter] 1
&30 -~ r 3500
G50 - r
1 I 3000
G40 1 -Z [
2.0 2500
&0.0 L
1 : : H H : . - 2000
78.0 - - AUGAVA-T—'—'—'—'—DAUGAVA-—-—-—- --DA_UGAVA==4===—_—_;|_-j_—_—_-_DAUGAVA_-_-_-_i-_-l—_—_-_-_-_-_-_-_-_-_4:3.5\._u_c;_.£}\_xg_ 23085 -0---F------ -| L
....................................................................
0.0 10000.0 200000 30000.0 40000.0 £0000.0 £0000.C [m]

9. attUl s. Daugavas upes garengriezuma pro
(1981) AUpes gultnes i4mUrdoganas ma

[meter]

860 - ---mm oo BT (L et U

B0 1B e gl ——=oeen el

20 1| ot . —— oy e S YN

T s ST e e I

e AUGAVA'..}DAUGAV'A 58562 - 47459 |- - DA'UGAVA...il. ......... DAUGAYS, 3'5520-23085..1.......:, ....... DALGAYS, 23085 - 0. I 11
00 50000 100000 150000 200000 250000 300000 350000 400000 450000 500000  S50000  GOOODO 650000

[m]
10. attUls. Daugavas upes ga rjigaluperiodarm.u ma pr
Avot s: autora veidots pUc datiem LVGMA (19:
21- 40.
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[meter] DAUGAVA
et I Daugava Imel) - H DAUGAVA 58562.23 %
62280000 ¢ : 84.40 F T S s

DALCIOMUPE :

B22B0000 F--neoemremnnnrendeotarannronanns .
(Yo7 VY Y PORRRRRER SU— I L E— 4207
£222000.0 ; : H

T RSN | NN S— 84,00 F-t e it
6218000.0 = i : : il
ibonsi H S St A BEREAGE 822075} ; ; L
52140000 - :

6212000.0 4

62100000 ----
6208000.0 ----
62080000 ----
£204000.0
6202000.0
6200000.0
6198000.0
6196000.0
£194000.0
6192000.0
6190000.0 -

11. ®daughsas upes un tUs pieltiskas yiae adicme
grafiks. Avot s: autora veGMAt  198t) dAUpesn gl t
materi Ul-400 17p. 21

Viendi mensijas modeNa izejas datus var pi
teritorijas riska prognozUganai MIKE DHI pro
SECI NuUJUMI

PUt 0j uma nrpWrUpitddd i r ri ska Daugavas Tdappl
Nocgales posmU Eiropas 2007/ 60/ EK Direktdva

PUtojuma rezult0OtU0O tika iegliti: 3ZHBSRIsdi me
ArcGlS 9.2 programmatlir0 un delisMhdE méhsDUas
hidraulikas p@gmesdiammat (sl ) vidUO. Anal gzei
sagat avogan Bentley KiaroStatieniGletodsr ap hi c s ve8 KKhtorp
pUtojuma starpprodukts ir i eagimUs omrle di: 2i0t 01

Veicot plidu riska novUrtUjumu, tika a
i zmantojot globUlas pozicionUganas sistUmu
met eorol ogi | as (LVGMA) hi drol wgi 32k®4. gwrda n
2010.gadiem. RezultUtu analgzes gaitU 20009.
konstatUta Tdens | odmelAa pacelganUs 2010.ga
datiem par 0,52 metri embDaug® @tsg jaupnpa T j@awniats Utr
mat emUt i skU mod&btgahasNpopMitKeEs i(DHaANt pj ogr @

kompleksuLat vi j U tiek veikta pirmo reizi
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1.

hwn

Eiropas Parl amenta un Padomes Direkt Qv:
nowr t Uj umu u nhttpp/M.viex.eom/did/ganamentdirekt-oktobrisriska
nov[2010.04.27].

LVGMA (1981) AUpes gul 17p.8€640.i zmUr 0ganas n
L V G MHittp://www.meteo.lv/public/noverojumi_monitorings.htf#010.05.01].
Procesu anal@zes wun izpUtes centrs (20C
i zstrUde | lujpanaapp scenUriju model Ugar
http://www.sus.Iv/files/RDPABPAIC-2008final.pdf [2010.05.05].

RTU (2006 ) ATrases plUna, gar-8Blnprofil a
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PUteris Lakovskis, ONgerts Nikodemus,

RUZNAS NACI ONKAUAPHRRVU EKOISOGI S
PLUNS

Abstract

Landscape ecological planning in Latvia so far has been used only for separate territories, whereas in Western
Europeit is one of the planning system components and is being used asuséanthnagement tool. Different
landscape determining and influencing aspects are taken into account in landscape ecological planning, thus
comprehensive research of landscape struetnddts elements is being carried out. Razna National Park is one

of specially protected nature territories in Latvia, for which the landscape ecological plan has been developed.
Preparation of the landscape ecological plan was done in severalistagsis and assessment of the existing
landscape structure and its changes; visual assessment of the landscapes as well as gathering of the information
regarding their cultural and historical importance; analysis of functionality and-scaimmic factorsanalysis

of opportunities and restrictions; design of optimal landscape structure and development of landscape ecological
plan. Geographical Information Systems were widely applied during development process. The indicator species
were selected during tlesssessment of the landscape structure, their distribution modelling and data validation
were performed.

Landscape survey showed that there is an optimal division of the landscape structure, whereas the quality and
rapid changes of separate landscape ehsnare creating problems. When the problems were identified,

practical measures and guidelines for local scale landscape areas defined in Razna National Park were proposed.
Sufficiently effective and precise measures within the Landscape ecologicalgrluprepared in order to prove

to planners, managers and other stakeholders the significance of the measures and their contribution to territorial
management. ) ) )

At sl Ugaasi nvalbrudieck ol ogi ja, RUznas nacionUl ais parks, a

levads

Mi sdi enUs attodostobas plUnoganas proceso

apmi erinUOganai ne vienmUr tiek Aemti vUr?0O
TomUr veiksmdga gan Ostermi Aa, gan iglrdit ertmi
ekologijas jautUjumus (Booth 1994). TUpUc
nodroginUganai i zmanto ainavu ekologisko p
ai navu ekologijas kU zinUtnedUjaotst Jgadbu.de
palielinUja ar9 ainavu ekologijas nozQmi p
i zstr UdUt i dagUda tipa ainavUm gan aizsar
pi emUram, mitrzemUm ( Mus acc h viem (Ka6onan 2600:n 2 0
10, Bell 2003: 30), kOpdam 260bani anibsdirno gfienrlr
gan bi ol ogi skUs daudzveidobas ai zsardz9ggbu
iltspUjobu (M°rtberg emedgbai mE0DOTi skK&IYar Iy
al. 2000: 7), gan sabalansUtu zemes izmantc
vUr O vai rtikat iaskiekt(iSanderson et al. 2002:
soci Ul ekonomi ski e

Ainavu elol ogi skU pl Unogana ir vUrsta wuz dz9
il gtermi Aa perspekt ovO, kas ir daudz sareg
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odstermi AU. Tai jUnodrogina biologiskUs dau

un tUs elementu aizsardzoba, ainavu est Ut
teritorijas ilgtspUjogu attdostobu (Nikodemu

Ainavu ekologijU Iliela uzmandoba 1 0dz ¢gi
neti ek pdkUsot darwwblagni j u i zstr Ude, prak
apsai mniekoganU utt. (Opdam 2001: 777). TUyg
ievieganu telpiskajU plUnoganU. GUdas pi ece
ai navUs, vekiudoaj ugUs cilvUka un dabas mijied
Mozagkveida ai navas gal venokUrt i zpl at gt a:
raksturdggas nozomdgas i zmai Aas marginalizUO
2009: 166 . GoOos ainavu izmai Aas galvenokUrt nos
megu fragmentUcija, kura bitiski ietekmU a
Tiegi ¢gUdas ainavas un procesi tajdis umkta,i
kopg 2007. gada izveidotajam RUznas naci ol

nozomoggUkaj Um RUznas nacionUl U parka vUrtgl
un ai zsardzoQgbai
QOss teritorijas apraksts

RUznas naci omOldaiss Lmavk$ aa dienvidaustru

RUzeknes wun Dagdas, bet daNa aro LudZas n
Teritorijas lielUko daNu aizAem medga zemes
| auksai mmeec (Ba%) zan ezeri (15%). To mozadk
saposmotais reljefs un nogul umi. Teritorij

ir Lielais Liepu kalns (289.3 m) ubdk®giepia
sateces baseinos, talu hidrologiski Nozomooc
otrs |ielUkais Latvijas ezers, un Egezer s,
nacionUlajU parkU dzovo kapt uarpedd 0 vio 000 ive dk
NozomogUkUs ar dabas resursu izmantoganu
megsai mni ecoba, | auksai mni ecgba, zvejniecghb
Met odes un rezultOti

Pasaules valahosiek pzetr&ddtas vairUkas

met odes, kuras pamatojas uz zinUtniskiem pr
tiek uzsvUrti, izvirzot dagUdus mUrgus atk
apst U60ls emetodes noteikti nav konfliktU vi

ai navu plUnoganas teritoriUlajUm atggirobU
Farina 2006). Ainavu ekologiskajU plUnogan
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kuru konkrUtU situUcijU var izvUlIUties atKk
pl OUns RUznas nacionUl ajam parkam izstrUdUt s
ekologiskUs plUnoganas principu pog6nsniedtoi c Uj |
defindociju: #fAjUdziens fAainavao gUdU aspekt
regionUlo | Odmeni, bet I|ielUki par medga nooc¢
par k a pl Unoganas procesa pamat U dhil joai jQ.
ZiemeNvidzemes biosfUras rezervUta ainavu
2007). MinUtU metode tika aprobUta RUznas
struktlTru un atggirogo pl Unogamdd Umbpr cagu . .
geogrUfiskUs informUciju sistUmas. To i zma
apkopoganu, kartogrUfiskU materi UOla sagatav
Ainavu ekologiskUs plUnoganas process i
o EsogUs aiimasunotreuaktyana, ainavas stru
o Teritorijas esogUs un potenci Ul Us bi ol
o Ainavu vizuUlais vUrtUjums un kultiry
notei kgana,
Teritorijas ai navasmirsakkls taussrpoejkuntls, soci |
VUl amUs ainavu struktliras konstruUgan:

l espUju un ierobegojumu analgze,

o O O o

Ainavu ekologiskpPrpeWpghai kamt Udeganar i
apsai mniekoganai no dagUdiem aspekt:i
pl UnojumismUmak@apsai mni ekogana u.c.).

Ainavu struktinin&sa wet &itlagamaal stoties uz
matricu kompl eksa, nepar Udot atseviggus ai l
mozaokveida ainavas stgulNb]aa. aAhaewas abi ol
un soci Ul ekonomiskie aspekti, tUpUc tUs kar
mega tipiem, zemes i zmantoganu, nogul umi em

ainavu tipi (tli.kaatitzldasl.9t,i k2o3p udmaly Udi ai navu
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Pargjie anavu tipi
2%%

Mozaikveida Mozaikveidaezera Skujkoku
lauksaimniecibas iedobes ainava _ mezu ainava
Zenju amava 4% 3%
5%
Lapu koku

nmezu amnava __
7%

Mistrotu
mezu
amava
9%

1. attUls. DominUjogo ainavu tipu sa

Ainavu ekologiskUs plUnoganas procesa s/

datu pieejamdbu un atbilstobddze zvWUd At akaml i

datu to kvalitUte uzskatUma par opti mUl u,
neatbil stogs mUr ogs vV ali nav informUcijas
nogul umiem vai augsnUm.

Nosakot esogouainiaka analukzOtas argo tUs
tika saldogdzinUta ar vUsturisko, izmantoj ot
i zplatgogba un apdzovojuma struktira tika iz
Pi emUr aam,zemmggu pl atoba plUnojamU teritori]j|
att Ul s) .

30000,0 + 26 Z
il
25000,0 4 =
20000,0 4
1‘)
15000,0 -
100000 -
5000.0 A
0.0
Pagajusa gadsimta  Pagdjuia gadsimta  Misdienas (2007,
20-30-tajos gados 80-tajos gados gada)
2.attUls. Medga zemju platobu izmai Az

Teritorijas esogUs un potenci Ul @imwubi ol
ekologiskaj U plodnao gmm Uk amakzrOkt (bna | ssugu at r adn
sugUm un biotopiem piemUrotUm teritorij Um.

atzi Au, ka nodroginot biologiskUs daudzvei
i espUj anmsi mUlesnsr iospi nUj ums, kas noder Utu vis
prasobas. TUdUN tika noteiktas vairUkas a
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raksturojogas z90dotUjdzovnieku, putnu, ziv

atevi §gu augu sabiedrgbas un biotopu veidi

un kopumU tika analizUti 32 indikatori. Zit
pielietojot geogrUfisko informPpcskas dastubl
taksUcijas datu bUzi, hidrologisko inform0U
Il zplat dbu, ti ka notei ktas ainavas val ali
daudzvei dgbali (Lakovskis etn.oal moza@kw:ei é6d)

indi kat ori eMapotAjulggomarimaU t i ka vei kta aro ie
Vei ktie sugas novUrojumi dabU un ligzdu no
pietiekami precozusirpkatd®bBbuusl pabll Bugasug
parUdoja, ka RUznas nacionUlajU parkU ekol c
un me g u masoQvi ar | auksai mni ecQbas zemju
struktira ir piettti®lksami, otpaliumUp @d {j3as gado:
fragment Ucija megsai mniecobas rezultUtOU.

100-120 virs 120

3% _\ 1%

3. attUls. Megaudgu vecumstruktira RUzn
Ainavu vizuUlUO un kol hozyoth$mger ias B vabBr tr @

ar Q lteeurku ori j as soci Ul ekonomi sko attostagb
novUrtUganas kritUOriji tika izmantota aina
(Bell, Nikodemus 2000: 32). Ainavas kasl t1]r\
vai tUs el ementu vUstures izzinUganu un tU
Ainavu ekologi skU plo@n dl ie k ® h o Gikladzkmanwt) r dd §
ai navu struktiras raksturoganai . Gal venolk
demoigs ife rUdot Uji, kuri saistoti ar zeme
pieejami paghetmnowgot Bzwumdkaita dinamika, Vv
l iellopu kopUjais skaits un hektUOUru, rilpnie
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Visi ainavun amlalneaganasvsUsaMUsfakhaavbeadi
definUganu. TU ietver ainavas raksturojumu
i epriekg analizUtos ainavu attodostdobas asp
struldteifiam?ganU tika Aemtas vUrU ekologiskU
vietu attogstQgbas i ntereses. Ai navu ekol og
dagUdus tiesiskos, sociUlekonomiskos, vide

struktirasi essaptj egaganaser orlle gmg puimauc i emalmaz e .

ainavas vUlamUO stUvokNa scenUrijus un i zst
ainavu attogstobU. GajU etapU nozngamo gpal Unoongaa
procesU. TU kU patlaban LatvijU ainavu ai
realizUjama caur telpisko plUnoganu, tad t

TUp
dat

t tika analizUti dati zeanUst o0bAthadri zIUa ok

bUzi, tika vUrtUta megsaimnieciskUs de

|t Ut 0, jo Qpagadd alikdz p200H.dUgadamr002..

tots ar mega Opagnieku satraukumu par

a
u

Tel piskU anal gze parUdoja augsto megu frag
rezu
sai s
e

potenci Ulajiem ierobegojumi em.

700 - 576

608

600 A

500 A

400
208

300 A

200 A

105 100
100 A

0

1999 2000 2001 2002 2003 2004 2005 2006 2007

4. attUls. Teritoriju platoba (drail)ez kmW.Us v

Lai nodroginUtu vUlamo ainavas sdnawukt 1 r
ekologi sR&i «UpLBhnsijas |ikumdoganU tas nayv
i zstrUdUtas ar9 vadl onijas tiOdoijeavi ga@manpi i e
pagval dobu teritorijas pl Unoj umi em, gan «
ai zsardzobas plUnam, kU ar9o medgu apsaimni ek
Diskusija

Ainavu ekologiskU plUna izstr Udescijuparoces :
g0 broga jaunUko Latvijas nacionUlo parku.
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|l ai ks un ainavu nozome teritoriju, uzskatO
ainavu ekologiskU pl Una se&katerzljla Ut eup ineoczifemy
MIi sdi enUs sugu aizsardzobU pastiprinUta

anali zUjot sugas baroganUs vai abi elteies kos
1998) . Talu ainavu ekologi dka@jl 0gipd KWaiog ama
parUdoja teritoriju funkcionUlo sasaisti ul
ainavu struktira ir piemUrota dagUdu sugu

rada atseviggu tUsam|l emeouumegabidtyUt ¢ r 1 gu e

strauj U aizauggana. TUpUc plUnojot teritor
mazinUt vai novUrst.
Veicot ainavu visaptverogu analgzi, ner e

ekologiBrktagm,v kU ar o to saglabUganu un a
TUpat ainavu VvizuUlU un estUtiskU vUrtoba

| auksai mni ecogbas zemes, kUda ir antropogUnl
To apliecinUja aro ainavu ekologiskUO pl Un
| i el OUkoties sakrita ar vizuUli augstvUrt oc

pUrkl UOgana parUdoja, ka ¢gos teni pdrikj &¢ aki

ekologiski nozomogajUm ainavu telpUm. Tamd
tam tU0U jUcengas veikt ar pUc iespUjas vai
aspektus (Tress et. al . v2i0s0ksi: adu8gss)t.v Ulr @ dyzydJc

RUznas nacionUlajU parkU pUdUjo gadu stral
sadal U ir veicinUjugas tradicionUl Us ainav
probl Uma ainavu sagémdUgandzdvotnsopdltjouy,i nwWit e
past UvUganai un funkcionUganai resursus, |
ekonomi sku | abumu vietUjiem iedzovotUjiem

al. 2006: 3553insaustpoalshhor mUtitjas procesi
kurUs izsniegti tehniskie noteikumi dagUdu

ka |iel Ukoties bilvniecdoba tiek plUnota ezer

Ainavu ekologiskU plUnogana un ar to sai s

i zmai Au intensitUOtU un virzienUO 10dz9ogi Kk
Sutherland 2003: 949) . Tal u, anal ika G ot
apsai mniekoganU nepil nggi ti ek Il zmant ot as
pi emUram, izmantojot tUlizpUtes, plUnoganas

teritorijas vairUk kU 10% nootejUtbiobjagi kl
zUOI Oj i tiek apsaimniekot:i ti kai 0,3% apm
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apliecinUOja, ka pUrejot uz zemUk-uviglt@j deg
pagval dgbas) ainavu aizsavidepbasaintlkasamat
izzid pilngb0U.

Viens no sareggotUkajiem soNiem ainavu el
ai navas definUgana. PUc bitobas vUIl amaj ai

nteresUm, t omUr sptrlavkeskU igsUdgsr Tatiinasvaas ni edz am

et. al., 2004: 118). Ja gaddojumU vienas gr
prioritUte RUznas nacionUlajU parkU tika
sabal amyUt mi aismrdzobu un attdostobu, pl Unoj
ainavu telpUs. To iedaldojumam par pamatu ti
soci Ul ekonomi skie kritUriji, tanagvutelpantkat O z ¢
sagatavoti priekgl i kumi t Us apsaimniekogan
priekgl i kumi attiecas uz dagUdiem teritori]j
konkrUtas rocobas, piemUrsaimmamegumapdao mak te

KopumU jUsecina, ka ainavu ekol ogi skai
daudzfunkcionUlu ainavas anal ozi un par Udog
vUr U dabas aizsardzobas vai teritorijas plC

Pi ezQmes

GpU rakstU sniegta informUcija un apraks:
ekologiskU plUna, kurg tika izstrUdUts 200
turpmUOkiem pUtojumiem, kuri veikti ar Eirop
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Kristaps Lamsters

LEDUJA RELJEFAZPORMQBA UN BIORA OL
VIDUSLATVIJAS ZEMIEN ES Z1I EMEPAUSTROMU D

Abstract
This research focuses on the morphology and spatial distribution of the glacial relief forms. The research area
includes NE part of Central Latvian LowlaiidMa d!l i ena Tilted Pl ain and Ropa

glacial relief forms was made from digital topographical maps on D0R5scale. A total of 1353 glacial relief

forms were identified such as convergent drumlins or crumlins, end morainesiaoraksnoraines, ribbed
moraines, icestream lateral shear moraines and eskers. The most of relief forms was formed during last
deglaciation in the Gulbene (Middle Lithuanian) and Linkuva (North Lithuanian) reactivization phases. The
Zemgale ice lobe wasiwded into several tongues with mostly convergent flow. Due to lateral compression
close to Vidzeme highland and the low permeability of bedrock and quaternary strata convergent drumlin
formation was contributed.

At s UgdsedvU[jradir:eI jefa formas, Madl i enas nol ai denums,
gal amor Una.

levads
LedUOja reljefa formu veidoganUs Vidus]l

gal venokUrt notika Lajtavs j@gai talp.] e@Gwl henme sd ey

| ai kU | edUjs wzvirzojUs atkUrtoti, wun rad:/(
Linkuvas galamorUnas un recesijas morUnas v

PUt 0j uma mUr gi s ir i zpUt ot | e d Ggsa re
zi emeNaustrumu daNU. Paglaik ir digitizUt
gal amor Unu morfologiskie parametri, izpUtot

PUtojuma aktualitUOte ir saistUma as mis
pievUrg opagu uz magnuwlbtun epsr okceersti akrnt zZ cendll.j aMa d |
viens no neizpUtotUkajiem tUda tipa veido
pielietojot jaunas glaciotektobhakaspatizi Ak'!
aro jautUjums par sUnu atggel ganUs mor Unu
bl tiskus |l edUja kustdobas aspektus

PUt UmUs teritorijas raksturojums
PUt UmU teritorija atrodas Vi dus luai¢tver j as
Madlienas nol aidenumu un Ropagu | ddzenuma

Gaujas senieleju ziemeNos un Lejasdaugavas

Baltijas ledus ezera maksi mUrUst umpémt akté
raddtie veidojumi ir pUrskaloti wun pUrsvar
nogulumiem. PUtUmU teritorija austrumos r ol

augstienes periferiUadsveiodajsumuircalk Ueflallee

No Austrumlatvijas zemienes Aronas paugur |l Q
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1. atPtOdIUsmUs terito
novietojums Latvijasr el j ef a |
(SRTM, ar autora ¢

Pamati egi un kvartUra nogul umi

Pamatiegu virsa pUtUmajU teritorijU paz

Zzi emeNaustiranmiedr iuezt uumi em zi emeNu daNU un

rietumziemeNrietumiem dienvidu daNU. Gal Uj
| ok Ul ai s paaugstinUjums ar augst Uko atzoil
| ok Ul paauggtoi mbjruddia, WU Zel | s: (Zell]ls 1998:
di envidaustrumu daNU Geipenes, zZUdzenes, \
saposmo | okUl i paaugstinUjumi un pali kgAi
ielejveida formasi Gaujaspos mU no Logatnes | 0dz Murij OA
Skroveriem un neliela apraktUO ieleja zem S

hi psometr8d4dkm. atFeémi tori jU sastopamas,arld el
Jugl as, TKmgepapesn Apvidi virs Jaunj el ga:
Virsmas pazemi nUj ums air dikernivtiudmui ez u enme Nvai urs:
krustojas ar aprakto ieleju.

TeritorijU sastopami QOgmssjvads,u AmatiasUni i€a
PNavi Au, Salaspils un Daugavas svotu karbon

KvartUra nogulumu segkUrtas biezums mai i
m, un kopumU pieaug austrumu virzidar@m Vid
robegUs. KvaralOrean omkolyrutl uvmaiisdog Lat vijas (Vi s
mor Una ar dagUda biezuma grangainas smilt

i esl Ugumiem; vaNAveida formu kodolos ¢gis n
|l i neUr as tiizpsap ikerdaukreas , vietUm izspiegoties
(Meirons u.c. 2002: 15 16).

Mor Unas nogulumi galvenokUrt sastopami
krasta | onijas, kur tie biegi Vi e humemopU

galvenokUrt veido gl atdomtmkitowms skPel rel L8
gala morUnas valniiml daadbiul smabgs veetdojlumesj o
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GlaciofluviUlie nogul umi vei do Kangaru

kwmgnas T deAu noteces ielejUs un sandru | 0dz
noplTgana uz distUlajiem | edUjlTdeAu baseini
Gl aciolimniskos nogulumus galvenokUrt p

|l edUja sprosteegrwn KObasodiL$gEta | edUjid
putekNainie nogul umi, kas lzplat gt terit
dienvidaustrumos.

LedUja gultni vei dojogi e iegi un pazen
faktoriem,kasneti ca | edUj a kustobas raksturu un gl
Liel UkU daNa glaciotektonisko reljefa
aleirolotu, mUlu izplatobas areUl U. KU nor
auggdaNU samblops ram bkodsmdt us ar aleirol ot u

Auggdevona terigUnajiem iegiem varUtu b
konvergento drumlinu veidoganos, jo zem | e
l i el Oks par kiap@guoi tdGteinUgdsgstais porideAu
horizontUl Us bodes pretestdobas samazinUgan
101; Rattas and Piotrowski 2003: 174; Ratt
spiedi enamspieefde ketngsv atitsvoj as nul |l ei, nogul u
deformUjas (Menzies et al. 2002: 420).

TomUr gl aciotektoni skUs darbobas rezul't
terigUno, gan karbonUti skm ipagatliietjaul o gipd lkaa
atggirogs (smilgakmens, aleirolgots, mUI s,
starpsl| UAi), tiem varUtu bt | 0dz0oga i
ldenscaurl ai dogba var tlor ipdtarniis av argibl@ts atnk grl QJ
gl aciotektonisko reljefa formu izplatobu ne
ar9 kvartUra nogulumiem, oQopagi pUdUj U apled

KU norUda sA.umSal.vaSttrowume (u40Oo90Odlstsa, wuls

Daugavas un Gauj as |l ejtecUm var i zdal ot d
apledojumam. ApakgUjais morUnas horizonts
kas iznoai nUpprnekgUko apledojumu nogul umus

mor Unas horizonta veidoganUs notika vUI Uk,

erodUjogU0 darboba bija krietni maz Uk a, p a
saglo Ut 0ba un pamatiegu ietekmes trlkums uz a

ApakgUjam morUnas horizontam ir rakstur
ar auggUjo horizontu, pUrsvarU sastopams
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pUrsnBBdm 4ybumU AZéegm2pri daemdobi ¢dUr U3 bl gva

esamdbu biegi vairUku metru biezumU virs |
reljefa formu veidoganUs 1 ai kU, smilgmUOI s,
por f deAu spiedienu. Augstais porldeAu spie
deformUciju veidoganos. KU norUda O. Ubol't
spiediens rodas ITdeni mazcaur |l ai dogopags mal
tad, ja virs tiem atrodas rupjgraudaina mat

apakgUj Us morUnas sl UAkopas biegi eksistU
ret Uk aleirotiskie nogul udhiMeirons @.e 800 15%6),, ulst
kas ar9 varUja sekmUt glaciotektonisko def o

TomUr jUat zost, k a, | ai pamatotu augsH
ripogUka porideAu i et ekmes i zpUt e, nov Ur
def oirmlm, 1 edUja bazUlo slodUganu pa gul tn

sakabinUjies ar gultni
Materi Ui un metodes
PUt gjuma gaitU tika identificUtas un di
gener Ul gt Uba topogrlUficckag@murkkatt ¥ ndo og k!
nogulumu kartUm mUrogU 1: 200 000, izmantoj
reljefa formu morfologisko parametru anal Q:
| i kumsakarogbas. 1E6pUréeldeat af ifoltmas, taj O
Linkuvas galamorUnas un recesionUl Unelieli pa v
vaNAi un grUdi Aas un 188 pUrUjUs formas.
Veicot morfologisko analgzi, gal vimn 0O u
not ei kti t Odi drumlinu morfometriskie para

i zstiepuma koeficientsiuUuhnhotbodrfjiaj aaf@metksy’

izmantojot formului k = I* / 4 A, kKur Al 0 i r 1 Knmunolinal perimetrs.g ar u
Lorlija parametrs ir Noti |l 0dz9ogs i zstiepu
formas garumu pret pl at umu, bet, rUgi not L
un peri metrs, | 0dz aumlitatormp.r ec9oz Uk tiek raks
Laukums un perimetrs tika ieglts automOU
no kU savukOUrt, izmantojot Eil ex R Klarkaiup.s e s
(Clark et. al. 2009: 682) prptamsumU, ti ka no
Gie parametri wvar tikt izrUgi nditvierpreedc
drumlinui@tumpmBk) unmr kmhveuod &mnlioupfondekir
pietuvinUta elipsei. TomUr Madl, i ¢iJadsUN dukd
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krumlinu garumu un platumu tika notei kti,

tiem krumliniem, kas vizuUli visvairUk 19
pUrbaude, sal gdzinot ma n u Brheirus noteiktahr §kkimrs  u n
krumlinu. Tas liecinUja, ka gUdi iegltie &
sastUda nei2@&GimUkkaUi nopi eNaujami, jo pat
par pUrdesmit met r inamho.858Kkatpnts um garun®s3ika ndteikts, m| i
i zmantojot formulu, pUrUjiem izmUrots manu
visus izmUrodotos parametrus ar aprUginUtajie
un platums toi kpaUci zfrorgmunlUatss) .arKor el Ucija par
0,976 garumiem un 0,903 platumi em), ka for
garumu un platumu aprUginUganai, neskatot

komplicUebk8r gareblipsi
RezultUti wun diskusij a

PUtUmaj U teritorijU izplatotUs reljefa
m

veidojogie nogulumiem: glaciofluviUlUs re
| 9dzenumi, | edUj kulgajnas) ,I dglhac imdtiemne ss k Us
sprostezeru un distUlo |IedUjTdeAu baseinu I
uzblTvU liela nozome iimoeggair ot &jUi eam 9n ol geuc

nogul umi em. P UdUW Usorgmausp aisr rwilsdaudzvei dog!l

attiecogbU pret ledUja plismas virzienu var
un krumlini, rievotUs morUnas) wun | edUj a
recesijasnor Unas, sUnu atggel ganUs mor Unas jeb a

PUt UmUs teritorijas |1 edU0OjU0O reljefa forri
deglaci Ucijas un ar to saistgto oscilUciju
( Drei mani s, 11Z1e)l,] su z1s9v9%5:o0 t opagi t o, ka 1|ie
veidojUs ledUja izzuganUs etapU, 1l edUja o
sadal 0jusies atseviggUs vairUk vai mazUk ne

TomUr, dikaO Vnorz@l | s (28)| &l ¢aBpBa: eBBzijas
tektoni kas procesi sUkUs un norisinUjUs jat

agrU etapa glaciotektoniskUs struktlras t
saspeduma  (saplacinUganas) i et ekmU, j o, ap
zemi enUs dominUja |IledUja gultnes nel dodzenun

Teritorijas mlisdienu reljefa veidoganU i
f UziUGulbe nes un Linkuvas. Gulbenes fUzes | aik

izveidojUs Madlienas ksUmui atg§ au@atnddgelmearn
113



vaNAi). JaunUkU Linkuvas © 42000I|gaiern (Deeimanis,r i s i
Zel|ls 1995: 112) vai “ar@RawAa Ukn tkdr sptiardmsUl
Markots 2004: 234), tUs nozomogUkie veidoju

fUzU veidotUs recesijas un ri eviomalissamar Un a

| 9dzenumi un | edUjkuganas T deAu noteces i el
osu sistUmas un to deltas. Ledum pamazUm n
| edUj T deAu baseini, kura psUripigsatiin,i ev eniodgoujl out

masQvus.

=

(B Apziméjumi

© Pilsétas
== Baltijas ledus ez. krasta Inija
Lielakas upes
=== Vidzemes augstienes robeza
Il Linkuvas galamoréna
I Krumlini
Osi un to deltas
[ Recesijas morénas
Morénas plato
Il Sanu bides morénas
I Rievotasmorénas
Glaciofluvialie nogulumi
[ Glaciolimniskie nogulumi
(] Purvu nogulumi

\_ Ezeru ieplakas )

R"":s?:;t:(\

igas Gd. kr. “H(él;‘ﬁ;i\\

0 5 10

T T T I T |

Jaunjelgava .Al;l%RA i

2. atedljsa reljefa formu izvietojUimsstvi @i,
autors, izmantojot Latvijas Uni VvIiOPG25K6E8gt es |
PSRS un LVGD Kvartargeologija
Madlienas krumlinu lauks

Krumlini jeb morUnuvUli (ardo konvergent.
13) ir Aiegareni, ner et nedaudz | gkumot i \
kur i orient Ut | | e dkltjuam| k m 6t Qpbaarsa s v i r zsiaesnt Ubop.a
sakopojumus jeb | aukus, kuros tie vUdekNve,;
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Krumlini pUtUmajU teritorijU ir izplatoti
krumlinu | aakumg3iattaptuvedig70 km, platum:

33 km nedaudz l ej pus no vidusdaNas, un S
identificUti wun digitizUOti 858 krumlini, Kk
| auka pltugeniddaki r Kapmlinu bl ovu’msLivebdOkai srt
ir lauka dienvidrietumu dafi0O, kur tas pUrsn
3. aMadliBraskrumlinu lauks
(i zstr0dUjis autor
UniversitUtes k
kartes. geoTOPOD. 25K63¢g
PSRS).

Madlienas Kkrumlinu garenasis teiDDAOTIrij a
virzienU, ibDAurszdiae\U,ZRoet i BRBA daNbDz iR&mRU. Or
vari Ucijas iespUjams noteica Zemgales 1| ed
atggirggie kustdbas virzieni, to konvergen

zemkvartUra vagoemBlsi spro@tumisedllj u, kU ar o Vi

~

bremzUja un ierobegoja |edus pllsmu.
Madl i enas krumlinu | auka veidoganos sekn
apst UkNi, opagi augtais por 1 dpernest asnsi, e dhiejnas

| edUja mUNu glaciotektoniskU darbgtBal eddlj &
aprimgana bl akusesogajos augstieAu rajonos

|l edus masu nevienmUr §dgu itizeneesaulsiieairum Augspodes e j a

paugurvalni, Vidusl atvijas zemienes austru
i zpaudUs | edus masu tecUjuma sUniskais sa:
mor UnuvUlu | auki o.
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PUc veiktUs marefsgmetarri sskeles nddngl ka gar Uk
un 1,26 km plats, savukUOrt platUOkais kruml
ar9 aizAem il7ike'l OROc pdat gma vi sbi egUk sastor
pUc platmumd a200 PUrsvarU sastopami 0,2 10od
Krumlini, kas go parametru zi AU opagi neat (
aritmUtiskais krumlinu giaG,udnd Kkm. 0Vi8dUjkam,s
ko i cients jeb L/W attiecQogba ir 2,62. Tas Vv
9,6, VvV2d®jaLsel Ukais krumlinu bloogvums ir uz
noteces ielejveida formUs.

lr diezgan saregodgtfiol pgdakdos kipmbinwKU
(Menzies 2002:228 dr uml i ni izrUda tik plagu for mu
gandr oz neiespUj ami raksturot to, kas ir ic¢
kruml i nu t i tipskes, reversos, kothpleksos krumlinus (4.att.).

Krumlini pUc to uzblves opatndbUm atggir
lineUras izspieduimkrdkosa mo acembedUkal gast
mor Unas, | edUjnogkitgamnasuné dpealkipatkineegii un cit
i zspiegas cauri pUdUj U apledojuma pamat mor (
kl Ufj pamatmorUna (Zells 1998: 64).

A | B ‘ C

4. aKtUWUmbinu morf ol ogmnosMadliendsikpmlinupaulamA i i
kompleksais krumlins; Bi reversais krumlins; Ci t i pi sks druml i ns.
pamat horiZomt U Umstr UdUjis autors, izmantoj

kartes. geT®POA5K6BgWPSRS). Un i

Linkuvas gal amor Una

Linkuvas gala morUnas vaNAi un gr Udas |
Siguldai 50 km garumU, to or i eienvidhoirzierm, ned.
t Odej Odi pi ekNaujoties cit Udddr icergiaenmtsdt ag fi
norUdoja O. Ubol ti Aig9 8() ¢ BumdzlsG.dz' Eb elr9var: d s9 7( €
t UdUj Odi nodal ot galamorUnu un krumlinu kor
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57) ¢go0s formas dUvU par galasmovB@iN&s emv Al ig

mazUkiem izmUriem. Linkuvas galamorUnas V.
krumlinu proksi mUl Us daNas, kU to jau nor Uc
227).

Reljefa formas, kas atrodas uz rietumiem no Linkuvag al amor Unas vaNA
tiem neatggiroties, var wdivddj upgalts rdeecgelsaidjia
i erobegotu | edUja rMeazies 200232B9i.j uvawvaipi ez mi
nOkamU recesijas morO0rdasvivaNilw Us Urri jvaeimrog k

| 9dz ar to attUlums starp recesijas mor Una

| ai kU, kas varUtu Lbihkuvasr kil ambmtnasnev al/
orientUcija eidegdomfitl akkUtbedUjs bija sad

Pagai dUm ir identificUti 250 gala mor Un
pretUji drumliniem |IlielUko blogvumu sast Uda
platu joslu. Dienl u daNU vaNAij kNi st mazUk izteiks:
sprostezeru nogularmims Mormr Unas dagNAm gi mti e
kil ometriem maksi mOl i, pl at ums no dagi em
pUrsvar U varior Uki simti m

SecinUj umi

Teritorijas ledUja reljefa formu veidog
divUm | edUja re&ktbebesj am fLUmnkmvas. Gul b
at kUrtota ledUja uzvirzogganUs, ukUi awdindaj U
at ggel gan Uisn kmovralbsn asscil Ucijas nozomdgUki e
grUdas, kU aro recesijas fUzU veidotUs rece

Gl aciotektonisko reljefa f odmangiaeppslitadkoNo a
gultnesil edUj a kontaktzonU, kas nodroginUja gl
pl T smai Vidzemes augstienes tuvumU pUrsva
konvergento drumlinu veidoganosUj ot oapdekin(j
gl acigUno nogulumu ,zekmBbs I denai scijua | auddba

samazinot morUnas horizontUlo bddes pretest

Krumlinu morfologiskU analgze liecina, k
0,1 190dz G&y&@mkimnip,| aviipdUjtlu mgarautma ecgoba ir
par ametr.i neNauj i zdal ot atseviggas druml i
pUtojumi, | ai noskaidrotu drumlinu uzblves
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JeNena Litvinceva

MASU MUDI JU NOrESVEP LMi NOGA NVIP IDIAQ G/

Abstract

One of imporant process at environmental planning is the environmental communication. At this process most
information need sent from scientists, environmental management instance to citizens. At this process
importance role have mass media: television, radio, irtemegvs paper, magazines. One of mass media task is
support effective policy making, public participation towards environmental sustainability. At this process most
importance is enabling the people concerned to understand environmental factors andteeppaisidms in a
competent way.

The given research was carried out during @09 September to 2010 April have been reseBalgavpils

citizens and their level of information about environmental project at Daugavpils and protected animal species
at Daugavpils territory, research level of environmental information at mass media at Daugavpils, and effective
of environmental advertisement on Daugavpils street.

Daugavpils citizens are medium information about environmental project, protected animal. $pestesf all
citizens donodt notice environment al advertisement .
information, only one of eleven have much environmental information. )

At s| Ug adsa bvalsr dviicde, vides komunfe&atmU¢iagsa, masuomibdijps

Vides plUnogana kU process, sastUv no v
vides komuni kUcijas process, ar ko ir jUsa
un mUdi ju produktus delsaipoat hbakatsotvei efoglaina
t UdUj Odi veicinotStephdnetl a. Q@008)Bo \sitdaebs | a g it Aa s
liela mUrU atkarogas nopiteRemk & aci InolUkaii daz
izl asoto kaaktredizUpbedaiUs sevis izglotoga
un kopumU visas sabiedr gbiatsasvildieda! WrmlUird@ §ig
informUcijas starpniecobu, sazi Aas proces!
sadarnldlver ne tikali kai mi Au attiecdobas, b e
Gan sadarboba aizsargUjamas dabas teritori]j

Vides komuni kUcijas instrumentu izveide
dagUdUs vides programmUs, kU aro projektu s
|l gdzdal gbas attQgstobas jaut Uj umi i ndi vi du
Kvalitatovai vides saziAai ir dcdaehpasci egami

1. avots (informUcijas sniedzUjs)

2.informUcijas saAUmUjs ( jebkura pil

sabiedrogba)

3.informUcija (tUs saturs, forma). No
formU ir atkarogs kU to uztvers iedz
4. atbilde (re&a ci | a, Il zpratne, | Umums). Atbild

informUcijas veida.

120



Vieni no pUdUjiem dokumentiem, kas uzsyv
Latvijas vides pUmdloatmUc2p@as. gabamdunpbas

20002 013. gadam Latvijai, Ikdt airjpas anadikon Gltaid:
2007#2013.gadam Lat vi j as il gtspUjogas attQogstobas
Pamatnost UdAu politikas mUrgis ir teidddtvews:
kvalitOti, izmantojot informUcijas un komu
dzoves kvalitUte ir ciegi saistota ar apkO0

komuni kUcijas tehnologij Wgantlamptaogarn aiess §
sabiedrobas | ddzdal 0bu vides aizsardzgogbU u
par vides kvalio{Qtintordcd@dbas asesabsiedmobas

JUdziens Avides izgl ot obaBCS0,k aP aarkd zue)l i

process, &kurU tiek apzinUtas vUrtobas un
attieksmes, kuras nepieciegamas, | ai izpr a
viAa kultiru un bi ®RfiioziKlobtfecka@amk@cent Ut 499R
jUcengas sagatavot stratUgijas, kas vUrsta
| OmeAodekAIN® Al zgl 0t 0ba i20@pt2x0pIY .0 ggddaam,t 0
mUr gos un uzsdeavrupntb st,i ecki tiuek Nauti jaut Uj umi
visu | o0meAu formUIl Us, nef or mULatVias Republikast er e
SatversmU ir punkts par tiesogbUm sadlAemt i
sniedzoz i Aas par vides stUvokli un ripUjoties
Di emgUl jUatzomU, ka valsts iegul ddjum
pietiekami, informUcija joprojUm ir sadal d
| meAingameresantam ir pietiekami plagi jUori
atrastu sev nepieciegamo informUciju. Lat
notei kts, ka interneta izmantogana UkNIirst
ai zvietojusi <citus tradicionUlos kanUl us,

resursiem nesafem svar 0gu -Matuke2608:i59%.f or mUci j

Masu sazi AaisnsltordzneeknNliieetm dabas vi.des pl

nollT ks ir informUt, izglotot sabiedrobu,

procesU, padarot vides plUnoganas procesu
nekad nav bijusi televQogzij askg@gruadk u oddd ats wa
ekonomi sko probl Umu risinUganU. Pasaul U ar\

jaut Ujumiem apskatot tos kopumU ar sociol o

PUc sociologiskajiem pUstu)jmldiejm elnat wii §10i enlol

tiegi televozijai (Vides komuni kUcija 2000:
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VisefektdgvUkais veids, l-apzi AUpr mbcicjeas,|
visas cilvUka maAas. No visiem maswdiddi jair
stUstogtUja emocijas utt.). Daugavpil o da
k iDAUTKOM T#DBV uMi |l jonso. KU aro tiek pUrr
privUOto TV kompUnijas: LTV1, LTV7, nmdsi, TV
TUs raida gan | at Diae@gavpgan kareéovoipgasalaodU.o

i zdevumi : Daugavpil s iLmitlgsalteassh kg yodpa d afi | af\
iip OGP O ¢¢0OL jIsOo, "1 ddzOB kztc@ o j Mxmdgavpils presd z e "
pUrdoganas punktos wvar atrast arQ valsts
ekonomi skus, gan izklaidUjogos ard par dab:
Sabiedrgbas vides izgldtdgbas Qgstenogana
vidikopumUdabas vides un cil vUkai veli@dtod s e mkr
un pUctecodoba, vides zingbu interdisciplintl
iedzovotUji aizdomUjas par savUm alairtbatbd@wm0 |
vai vismaz tUs stUvokli nepasliktina. Pers

sapratis cik bostama darboba var bilt tU de
dzovnieku sugu dzovotAu iazngqoitrldaradu wnaiat
Gaj Us darbobUs ir jUOUblt skaidri izteiktai 1

PUtojums par Daugavpils dabas vides inf
uz iedzovotUju informUteghu PDalhgumsi desisaiv:
no 2009.gada septembra | 0dz 2010.gada apr
pUtojumu metodes: gan datu ievUkganas un
mat emati skUs apstrUdesi rmeDawdeasv piGds pile dz quwrc

vide: televozija, avdgzes, kU aro iela. Lai
vides komuni kUcijas process, ir jUanalizU
notiekogajiem procepanemul Uapar masu mUdij i
komuni kUcijas | 0gdzekNi: televozija, radio

Masu mUdiji ir visUrtUkais veids kU dagC
veidotUjiem, pilsUtaisedtolnpts (uwi dcei st uc esnatbriie,d
di enest.i u.c.) sniegtajali i nformUcijai non
ka nav neviena <cilvUka, kas ikdienU nesas
multimedijus un veicot to an@lz i var apmUram izsekot ci k d
organi zUcijas nonUk sabiedrobU. Masu mUdij
28.02.2010. Masu mediji izpUtes |l aikO til
televogzijuati vwedecpu mzpUt | tika i1 zveidots j
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datus, tika noteikts dabas informUcijas
aprUginUts no ¢gUdiem parametri em:

i nf orsmUrcaijdal ai ks; dabas informUcijas

vi des sasaiste ar citUm tUmUOm,
aktualitUte/ mUrogs; iesaistotUs

nf ommUaemiOjr gi s; il

ustratovais materi Ul s.

Dabas informUvUrtUjums
Lodz 23 punkt|{poti maz s
No 23 | @Qdz 45 mazs
No 45 |1 gdz 68 apmierinogs
68 < punkti liels

Pasaules vides

vairUkas ©priekgrocogbas.
oktobra | ¢gdz

2010. gada mai j am.

ap,
mU

apj om:
dabas

persongbas

Ti |

apzieAasUptUt ggomipabaljm8mods

Daugavpils

iedz Qv
PUrbaudot

0stU patUr Ut Uj a,dr@pajal .g Pdijoy mUnapileaiskdbitd k a

PUt 0 uma

O g., 60 un

6

u
biegi
dabu?0o
A

izpil doto

i egltajiem datiem

|l ai kU
vair Uk.

n ieglta ipmaffordmabaui.j

anketu

tika izvel Ut as

mul ti medijus izmanto i kdienas
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katru dienu vienreiz-divreiz nedela
Furnai  AVIZE
2% 1% radio Furnali

Internets
38%

2T% By, dvize
R, 3%

155 radio
21%

nekad

Zurnali
33% 4

radio

: 20%
Internets ™
1% 2%

1. Masu mUdi ju izmantoganas
PUc ieglitajiem datiem spriest

vienreiz ménesi

aptauj UOtajiem visb-i38§Ula ptuname 3 Uitvo eatpat tasu j iUt toe r 1|
21% aptaujUto atzomU kU intdimetuzneecdBADtL

15% aptauj Uto. TUdi masu mUdiji kUO38%voze,
aptauj Ut o, diwaiei &3 4nrepdelidgt, a Bj4U0 % at zomU kU s
TUOUdiem masu mUdijiem kU gurnUOli tiek piev!

|l i etot-B4%wi apUauj UOto, -¥8i %viapnreijgddvoénas @ed
i zmanto 26 % apt atusj UbidattuURkend P 8 %t apkalj 6t o,
di vrei z21n% dalpNChuj Ut o,-19%®kapdt aej Bmant o
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nekad

Zurnali avize
ne 20%
ZEoL o

- radio
26%

Internetzs
1%

katru dienu
Furnali avize
oo 9%

Internetz
41%

vienreiz-divreiz nedela
Zurnali
12%

Internetz
16%

vienreiz menesi

Furnali avize
TR 250

Internets
12% " radio
v 21%
13%

2. att. InformUcijas

Rezul t Ut to cik biegi
l zmantojot gurnUlus 1lielUOkO
atzomU, ka Vi

informUciju par

avogzes |liel UkU

enreiz -MUMe sa)pt aluj Ma ot orfj ek a dr «
dabu. 21% aptaujeBtio

daNa atzomU, i nf26%, walci j u

vienreizdi vrei z2 9@ naeptpauj Ut o. Li

ieAem televdzija.

30% ra@itaug &d BNGA t &DimUd kiOn fi

katru dienv33 % apt auj Ut o.
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Reklamu efektivitite vecuma lidz 17 gadiem Reklamu efektivitate vecuma no 17 lidz 25
gadiem

NegEmanTE

gadiem
FEmET]
=t ranniclecy
1%
FamaTTa
NepamanTa domajas
5% ‘-.e:-a“'_sa'T_a " 15%
3.att. PilsUtas ielUs izvietotU vid
Anali zUjot anketas, nUkas secinUOt kO 1

par apkUrtUjo vidir) tDhhsugrmawi pamared jUssit.o mAn

vecuma grupUm, tad vecumU 1 90dz 17 gadiem r
nnl825 gadi 41%,-60egaci 858%26vecumU pUc 60 ¢
pamanojugi, betugaesparcumUal pdemll7 gadi em
1825 gadi 27%, -6wecqgad)i nb7% 6 vecumU pUc 60
SavukUrt, reklUmu ir pamanodojugi un aizdomOU

17 gadiem 21% apl8ai|ddadi, I2%un@legadmlU 2AH%26v
pUc 60 gadiem 18 % aptauj Uto.

e AS U Mediji

------- mazs apjoms

dabas inf
————— vidUjs da
dabas inf

— ———liels daudzums

I < dabas inf
)
- ™ o) O 7~ A

-z35>8p0L> 08>

~=2FOF 88T EgE

@ - ‘U'U':u <

nd — —

4. att. Dabas informUcijas apjoms masu
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PUc ieglitajiem datiem var spriest, ka m

dabas infor m@BmUfr&s maz. Vieni no masu mUdi
informUcijas ir televdzijas kanUls LTV7, u
mUdi js, kurg izplata daudz dabas informUci]j

| r j Usecina, ka Daugavppi edUvddzsdveatp
informUcijas. Un pat, ja informUcija tiek
ieinteresUti, lai go informUciju aro uztver

Alr jUsUk ar indivoda izpratni par not.i
videsgl obUl U degradUcijas lietas ir jUizprot

dzgvesveiduo (Raipulis 2007: 117).
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Maksims Petrovs, Juris Soms

KRUSLAVAS UN DAGDAS NOVADU GEOL
GEOMORFOLOGI SKI'E VEI DOJUMI AR
PI EMI NEKpU NOZQMI

Abstract

There are several geological and geomorphological objectsGrskr ava and Dagda distri cl
status of nature monuments are established. Three of them are protected by state legislation: Adamova cliff with
interglaci al peat, Sprogu gullies and Da grdistoricalav e . $
meaning and it is necessary to include them into list of local nature monuments. The research of these nature
monuments started at 2007 and last till 2009. At this period several expeditions were made. Obtained data show

that quite a few gdoogi c al and geomorphol ogical objects (Kare
outcrops, Daugavas rapids, Adamovas congl omer ates,
and large amount of springs) should be in list of local natureunme nt s . That 6s why itds

additional research of these objects in order to develop and implement the successful environmental management
measures for sustainable and conservation management.

Keywords:geological and geomorphological natureo nu ment s, Kr Usl ava district,
levads

Skatoties no ilgtspUjogUs attogstobas v
nepieciegama nUkogo paaudgu vajadz9Oobu apmi
objekti ar dabaisr pinem)m@ekdud amwadmidaudzveid:
sastUOvdaNa. Lodz ar to |l ai veiksmdgi sagl
cilvUces paaudzUm ir nepieciegams tos apz
ai zsardzobas stratUgijas.

Rakst) i zkl Ustotie pUtojumi veikti KrUslav
novads ir sadalots gUdos pagastos: Aul ej as
KrUsl avas, Piedrujas, Robegni eku, Skaistas
sadal 0ts Andrupenes, AndzeNu, Asines, BUr
Gepovas, SvariAu un Ggaunes pagastos (Karte

PUtQjumu teritorija atrodas divos fizio
AuggdaugavB@junmlazeki Gsl avas un Dagdas novaoc
ai zsargUjamUs dabas teritorijas: aizsargQ0j
ADaugavas | okio, dabas parks ADrodga ezer s
KrUsl avas rajons).

Da ¢ i no giem dabas objektiem ir i ek N
geomor fol ogisko dabas pi emi nekNu sarakst U,
Adamovas krauja ar interglaciUlUs kildras
nozomes gl ggombkr éol ogi ski e dabas pi emine
Auggdaugavas pamati egu at segumi , Daugava
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Robegdaugavas akmens, Gilovkas avotcirku
i epl akas un daudtzi | aebbi .geBhabgdskno un g
daudzvei dobu nosaka pUtUmUs teritorijas rel
Materi Uli un metodes

Kr Usl avas un Dagdas novadu geol ogi sko

pUtojumi turpinUs taluu vieo mplike kneik Up At00 jgwardiu s,

rakstU ir izklUstoti pUtojumi, kuri iekNauj
un GI'S orientUtas datu bUzes sagatavoganu.
Pl agii ztnakha ot as tiegUs wun netvdglsipboj
apkopoganu kkartagalDdiiskU0U materi Ula anal 0z
programmatiras (GI'S un GPS) izmantoganu un
| 9dz 2009. gadam, tika ar gesknsipetbas jwWailrt Gk d s
rakstU apskatoto rezultUOUtu wun to 1laikU ti
kompl eksa i zpUt e, gan ar Q ti ka pielief
dendrogeomor fol ogijas un mor f dundatus.i j as met O
Vei cot informUcijas anal Qzi un apkopoga
I nternet vietnes, novadu muzeju arhovu mat
saturUja svarggu informUciju par uni kOl iem
KartogrUfiskUO materiUla (vietvUrdu kart
topogr UfiskUs kartes M 1 : 10 000) izpUte
mar grut us, un konkretizUt dabas pm, gamnitikae k N u
ieglti informUcijas avotu analozes | ai kO,
Ekspedociju laikU tika pielietotas star
objektu izpUtei (objektu, pi emUr am, | auka
rekognoscij a, gedlooggisskklO iwmp Uge o moprlftod j u mu
fotofi ksUgana, apraksta sastUdoggana u.c.).

fi ksUtas ar augstas precizitUtes klases GP

regdomU N 3m)darbur pgdiktal Udat i no GPS tika
apveiddatnes, un kopU ar |l auku pUtojumu rez
ArcView 9.3.

Rezul t Ut i

Adamovas krauja HKrUsilmtvarsg | paiclisOOtsas R r ¢
mUj Umajl0abDaugavas krastU atsedzas augsta u
plTdiem 20. gs 30. gados p2@® Mmdampyvtas wmij da

metru gara Kkrauj a. legu atsegumU sat opami
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| Olli starpledus | ai kmeta kgirdarvalss salt(sneidsz.a s
mil gakmeaKr Usil anddas rajons). Adamovas Kkrauj
n glaciofluviUlo nogulumu sl UAa atrodas af
| OUnis. InterglaciUlais (starpledus | ai kmet
arkanbriniem morUnas sl UAi em, smil gu un
i elietotas iegu vecuma datUganasstmas odair |
ekU 50 senu 1®B¢®u maldile kiarst. er gl aci Ul Us kI
osl gdelAiem un kopg tU | aikaeksekedpai paseiji
raujas apkUrtnU, tika atrastsshpmUsa®m060m
o Adamovas mUjUm. PUc Z. Meirona un-9y. Ju
omUm gis starpledus |l aikmetu klidras sl Unis
ogul umi atrodami Rietumkur Yadzamgst aagdt i
l egeru mUjUm un DA LatvijU, KrUslavas pi
ogulumi atklUti Pulvernieku, Jaunggieru,
| maj as un Vel das gri ezumos (Qeowmpby &l ocagi:
i emi nekNu saraksts).

Sprogu avotciGrkBu vglravas.nozdmes ai zsarg
eomor fologiskais dabas piemineklis atroda
kergkUnu |l oka virsotnU plskanu (MK SBopeikumgNr. 178)J0 ) Um
audzUs Latvijas tirisma Internet vietnUs
Trisma objekts, kU ar9o ¢gos uni kUl Us avotec
Uz 0 wWwWdlch Commission on ProtecteAreas Site Code: 172696. P Ut 0 u mi
eritorijUO sUkUs 20. gs 90. gados, kad p
onstatUta uni kUl a avotcirku un gravu sapo
m | ejpus KrUsl avaspo Grmlit38d augstoaupes famatkrastug a r
aposmo daudzas gravas, kU ard novUroj amast
ezul t Ot apliecina to, ka pUtUmaj U0 teri
eol ogiskajiem un hiiedm.o g\iorl oz3e m&ksaj ue mpd ad&me
arboba (sufozija) un ar to saistotU nopll
Ut gj umu teritorijas sareggdoto topogr Ufiju
eidoganosu Avonoist bideh genUti ski ir sai st
evUr oj amu gul tnes gar en profil a Kritumi
endrogeomorfologiskos pUtdjumus, ar Presl e
o astoAi em IGamw kkloakiue skaita anal o0ze par Ud
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i75 gadi em, kas | iecina par to, ka aktovie

80 gadiem (Anspoka 1994: 24, Anspoka 1995: 12).

Dagdas ala.Dagdas ala atrodas Latvijas DAalt gal es augsti enU,

teritorijU, Guglicas wupotes labajU kriast U.

grants un smilts nogul umos, kurus sacement

teritorijU ir apmenOtads vteii daij uggiUsasallasngINo :

ala senUk bijusi sl epena eja uz Dagdas mui
bagUtobas. Viena no teikUm stUsta, ka al a
Veicot nlagddausmuasl U ti ka konstatUts, ka tU |
vietUO tUs platums ir 2,20 m, alas ieeja ir
svUOrst U8, om0, 8uglicas updtes kreisaplds, kras
atsedzas konglomerUtu veidota 3,9 m plata
Dagdas alas konglomerUtiem, tikai ar 1iell
avotiem pie bijugUs saldumu fameirKas ANGul
viet U, Kur Narltas wupe met asu | gkumu, t a
at segumi neti ka atkl Ot (Dagdas al a, Lat vi
pieminekNu saraksts).

DaugavasKkbOdeesis vineebUpasnnozomes daba
zinUtniskU viedokNa, jo krUces atspoguNo D¢
uzskatUms piemUrs tekoga I dens geologiskaj a
Daugava i ligsmenytiotta kkubinozomoggs T densceNg t
Mel nUs jiras piekrasti, starp Baltijas jir
k oku pl ostu nopludinUganu no Tveras, Vite
Daugavaess kbrilj a nopietni un Vvi sai bost ami g
mi sdi enUm Daugavas senielejas topondgmos. K
garUm braucogie stridzinieki, kas krdénNudU]I
kUj OUm. Kr Ul ai ni p oS mi ir nozomogi ar 9 Dau
dabi skie aeratori, bagUtinot upes T deni a

ai zsargUjams biotops (upju straujtelmasj un

ter

torij U A. Sapunidws (kio@iulddtsen or 8JW3A: ulz5 37

Korovatkas, Zakl i dAu, Kobil as, Kr Usl avas,

(AncUne 2000: 143, Anspoka 1995: 12) .

Laukak nefuik.ak meAus, Wr Wk i amaGrii, ilrai t o
di gakmeAiem, var pieskaitot pie vietUjUs n
pieminekNiem. KrUslavas novadU ¢gUdi | aukal
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Voronas sal as, pie Cepsl 0get enklgjsUmDauung alvidd r i
| aukakmens atrodas Daugavas gultnU 700 m |

mUdz saukt ar9o par Rudo akmeni tU0O rlsganUs
4, 30m un platums sasnigadasapmuBreamt,s55in.
augsts (1,8m zem Ildens wun 1, 65m virs 1d
Robegdaugavas akmens pUc sastUOva ir sUrts g

Akmens R ggautne vUrstsa @aredn aipst EVZWRreswtUg abnk/
(azi mut320W0.U Voronas | aukakmens, kas guN |
4,90 m garg, 4,40 m plats un 3,30 m adgsts.
Laukakmens pie Indricas upesietetkaaugav U at gUdi na kr Uslu un
un 2,90 m augsts. TU apkUrtmUrs sasniedz
atrastais laukakmens, kura garums ir 3,55 m, plaiuBh50 m un augstums sasniedz 1,75 m.
Go |l aukakmens apk®e6t mUr Adamovas kraujas pa
Tas var tikt uzskatdots par di g&KkMeniayvajso pi
robegas tuvumU, blakus A6 automagistr Ul ei
pi eskaittilkras med e vietUjUs nozomes dabas pie
objektiem, jo tU virsmU ir iekalts gada s
(TrukgUns 2009) .

Kongl omeandgliomer UOti atrodas Adamovaos kr a
Kr Usl avas pilsUtas Z robegas. KrastU reoc
smil gakmeAus vV ai bet ona bl ugus. Kongl omer
noapaNotas smilts wun grants daNi Aas un ti
pUcl edus!l ai kmet U, kad hidrogUnkarbonUtus s
kaNgus, sasaistojugi smil gaino un akmeAai n
monol 0ta rakstura iegu sl 0OAi un gabealnils, Pa
daudz -aWptUk debits ir niecdgs, faktiski to
kaNgainais Tdens, paaugstinUtais gaisa mitr
vidi kalcifdoglo zemUko aaggu Ukol mw,gualanud osit mu

SauleskalnsSaul eskal ns atrodas Latvijas DA daN

novada absol lti un relatgvi augstUkais pa
augstums tam ir apmUram i5r1 Naot iMoau godtosgiwakNA
kur uz kbpaUyvaszZ&NU orientUtas pamatnes ir
vai rUkUm virsotnUm. PUc apveida un virsmas
vUrUO tU geologiskoouizbivjumn gebgetddobBkpr e
saskares zonUm, tas ir pirmmasovs. SenatnU
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Saul eskalns bija pazgstama kulta vieta ne t
ietilpst dabap ar k U ADrogdga ezerso un tam ir nozomd
un apkUrtnU ir 6 IlielUki ezeri: Drodga, Va
citi ezeri.

KaraNu kalns Ka&BrUaNMw kKollms)atrodadasbDagda:
augst Ukais paugurs tagadUjU Dagdas novad0U
15. augstUkUO virsotne misu valstdg. TU augst

m.

SecinUj umi
Pagreiz esogais nemioatrioggk anngiusmsi mfaar nkart (b

novadu dabas objektiefhge ol ogi skajiem un geomoirliedzl ogi ¢

i espUju gan veiksmogi plUnot, organizUt ur
tTrisma attostobai,i gminnekaNlut aipz saasrmidzgdub ud. a b’
vei kt papildus izpUtes darbus, kU argo izst
dabas aizsardzobas pasUkumus. Paral Ul i ir

geomor fol ogi skosj odanbaazsp apzi gesntianmei k Nuuns ,n o ma NUs

un Not i i nteresant i obj ekt nepiesaista tilr
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|l rUna Pul ka, Santa Rutkovska

| NVAZQVO VOTQASAUGUIZIURU
LAI KTELPI SKU®RSI DMAIGAVPI LAS Pl LS
TERI TORI Ju

Abstract

Many plants of Slicaceaeused in urban greenery for a long time, because they argréasing, have the
ability to assimilate harmful substances from the environment. Much of the graesesyare aging, poses a
threat to people, buildings, transport facilities, therefore many are cut diéany. greeneries are not managed,
invasive trees are spreading in natural ecosystems and are incorporating in native plant $beietiesice of
poplar flocks and their caused allergic reactions in the spring months are evaluate negatively.

Research of invasive willow plant species in the Daugavpils city were performed in 2008 and 2009 since july till
october. The urban areas were surveyed duringttitsy period, plant fields were mapped with G&flipment
THALES MobileMapper CEConverting data to a computer and working in ArcGIS softwdegeloping maps

of spatial distribution of these plants later. In course of the research, 6 invasive willoves $pauulus alba..,
Populus balsamiferd., Populus canadensioench,Populus laurifoliaLedeb.,Populus longifoliaFisch ,Salix
daphnoidey/ill., were established in territory of Daugavpils city.

Most of these invasive plants are founded on the aptigenic affected areas, ruderal habitats, on the edges of
roads and railway$ccupied territories of plants are expanding naturally and by human economic attiisty.
species can make threats to local plant species in the fututeeir distribution wil not be suspended or
restricted, they will occupy wide territories beyond the initial growth areas.

Key words invasive plants, Salicaceae, Daugavpils city, ruderal biotopes.

levads

InvOziju veicina Noti daudzi faktori. Li
introduklcatwaisj @ etNU.-29zs@Pualdsi mald 48.eksoti sk
augu audzUganu dUrzniecobUs, pBuivids(1988 20apst U

KNavi Ag et al 2008: 324). Atseviggas svegz
invazovo spUju dUN, Il ai novUrplBemlriu vWkmu
kl ejojogo smiallgui jpsolliUrass piekrastU jau Kk
apturUganai un i erobegoganai ti ka i Rosaant ot
rugosd , s mi | Splix daptnoide¥ is! I(. ) u.c. (Sviali Uk az30 @A
sugastikst Ud9ot as gar ceNu mal Um, jo tUs ir Utr

pil sUtas vBuidds$§98&k2)al i t Ut i (
Jebkuras teritorijas veiksmoggU attostob
veicina ar 9 ur b 8imhd, Koharikj2809:244. tDti @sntg@Mbu vi enl ai

faktori seTkrmdn sipnorltzai jsuat i ksme uz ceNiem un
kas var kalpot kU nozomdogs faktors, | ai pl
d a NRistam,tans porta ceNu, dzelzceNu kIl Utbltne i

nozomdogs invUPypek, vEacehUt20jos3a: 339; Hans:
SavukUrt pilsUtas kalpo kU terit orTasjsaspt,s kur
ar teritoriju nozogm@go | omu tirdzniecQbas,
(Sa@umel , Ko24.r i k 20009:
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Tiek paredzUts, ka aro turpmUkajos gado
i etekmUs klimata pUermaedabasgluobalirzBmaj @,
Lockwood 1999451; Mooney, Hobbs 2000: 239; Pygek e

LatvijU papeNu izplatobas izpUte uzsUkt.
bija samUrU izplatotas. oBalvtics Updmelvii jiasmare
platdobUs ar9o megu kultirUs. TUs atradnes Kk
periodiski applistogaj UrRoptlus basantferd . Ar 0 Kbmla
papele Populus canadensisMoench.) un larlapu papele Ropulus laurifolia Fisch)
i zmantotas apstUdojumos un apzaNumoganas no

Latvijas UniversitUtes Bi ol ogi jas I nsti
Latvijas dendrofaunas dat uv éiUktei. ITdltsv ipjaansat
akadUmijas Biologijas instititUO (tagad LU
| ai ka posmU no 1971. gada | gdz 1990. gadam
l auku un pilsUtu pdrdkgsu,modse n KKrao It cegi sakra jkoosn s:
ir apkopotas Latvi jRBc Koikmlitgauj iag m am t0d j( RrHi0e

- Populus abaLat vijU ir intensovi naturalizUjus
Zemgal U, Kur zemealz ethesn RAudaNat gl es DA d
Daugavas ielejas posmU no KrUslavas | 9dz

- Populus balsamiferh at vi j U naturalizUjusies vUji. PI

konstatUts aro Daugavpils apkUrtnO.

- Populus x canadensi§ Mar i | andicad pUtdojumu | ai kU ko
VisplagUk izplatogta Zemgal U.

- Populus laurifolias Uk ot nUj i ti ka audzUtas megu kul tl]
- Populus longifoliaLat vi jas teritorijU ilrUOkmatatmrad
koncentrUcija ir Latgal U, konstatUta ard
- Salixdaphnoides at vi jas teritorijU ir intensgvi n
ar Piejlras zemieni, Kumt kaochrsea at Utrs kwins
Daugavpils apkUrtnOU.

LatvijU par invazovUm tiek uzskatotas 1:
i nvazQva, 274 netiek uzskatQtas par invazgyv
(Priede 2009: 12).

AnalizUjot datums wwaw. noobbani dzovgtntl ka s
augu sugas sastopamas galvenokUrt wurbaniz Ot
sugu Opatsvars ir degradUtUs teritorijUs (
sugUm). NelaerpWUskaugl@lsi sastopamas medos,
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teritorijUs, ezeros, piekrastes zonUs, mit:H

i ntrodukcijas veidi ir teritorijas apzaNum
dUr zkop2gbbasugas) , transports (10 sugas) ,
megsai mni ecoba, medniecoba, akvakultiru sai
TU, pi eDmlirgeam,pi | SalixadapkndidessnUk ot nUj i st Udot s

kontinentUlajUm kUpGBmprhijekg Us OBadganpikirt |
Bunders 2005: 55).

lnvazgvo sugu ienUkganai jaunUs teritori
i etekmU vietUjUs biocenozes, jo parasti nof
unparapt us, kas dabiskU ceNU regul U sugas poj

iesaka palielinuUt zalNpva@onkiold aagdhass pvars U
barjeras, k as i erobegdonmUrvadaduvozosuatyg@didz p
antropogUno faktoru ietekmU samazinUs apst
tie priekglaicdogi nove&ai b ORuNidsel§ss epHaseng Ud Ur
Clevenger 2005:20023820): KNavi Ag et al
Materi Ui un metodes
PUtojumu teritorijas raksturoj ums

Daugavpil s atrodas Latvijas di envidaus
Austrumlatvijas zemienes DA daNU, Jersi kas
fdeAiem baglf B8BkajpUmsUatim. Laucesas upes at
vUrtogu ekol ogi sk@d lumeaienav2Bmlkcd nesl| et u

Daugavas ielejU ir atrodamas konrtiunmment U
Loksnas upi). Uz iekgzemes kUpUm sast opami

Il r Noti maz dabdgo pNavu un | auksai mniect
un atseviggUs vietUs Daugavas krastos, kur
rsti pri izmaingjugUs, samazinUjusies daudzyv
erozijas procesi (lI'lTtner e, PlacUns 19909: 12
Daugavpils attdgstoba lielU mUrU iwmnrsaivat ¢ t0:
gadsi mtu garumU bija Noti nozomdgi visU Auc:
dzel zceNu tokla izveidoganUs.

TU kU pilsUtas teritorijU attogstUs tlrisms
vidi un dabiskajiem bi@pi em. Ci |l vUku sai mnieci skUs darb
bi otopi ir potenci Ul Us invazdovo augu izplat

|l zmant ot Us pUt oj umu metodes:
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Il nvazgvo votolu dzimtas augu pUi2p08um2009Da u g ¢

gadavasarasr udens periodU (no jillija | odz oktobr
Daugavpils pilsUtas teritorija tika sadal o
nodi giti zUs atse lagt nGaPvSTHAUESI MokileMpppdar €k GRSt dati tika

konvertUti par *shp formUta failiem un izt

programmatiru ArcView 9.Zvendbitlas fiaivlazdap

augu sugu telpi.skUs izplatobas kartes
RezultUti un to anal gze

Daugavpils pil8§lt U i nvazgovie votolu dzimtas augi s
dzel zceNa mal as, nezUlienes, atkritumu | au
biotopossupj u krasti, atmatas, pamestas mazdUr zi

Daudzus vofmalgusdsiamuaai k stUdogja par kos
apzaNumoganai. PilsUtas atseviggUs daNUs |
daudzi apst Udoj umi vaurdszvaps aiimnviaezkdovtoi  vnjet
i zpl at Qbiae nabteiged kiazspil at Us pl agUkUs teritori

Pie negatdovUm papeNwidpae@dguUk Orara smikd Wtn

reakcijas, kas saistdots ar papeNu plku izpl
CeNmal as ikurtlesris@asti gmpams vislielUkais in\
opatsvars. PUrsvarU ¢gos teritorijas ir saul

VairUkas sugas konstat Ut as iRapgweldinfolianPoputus r aj o
balsamifera, Salix daphnoides.
Arg gar dzelzceNiem pilsUtas tieRopulusatba,j U t
Salix daphnoides, Populus laurifolia

Daudzi no apstUdojumu kokiem ir noveco,j
Up ke itzice rsti. Koku izcirgana tiek plUnot a
Is saistdota ne tikai ar koku vecumu un r a

t
b
darbiem. PiemUram, bijugUs artiélKripaenddva
u

n | i eopalusdamddensisok u ti ek izcirsta. Negat gv U
intensovi dzen sakAu atvases tuvU0OjU0O terit
Novembra un NometAu iefganasuri epUcniven®odkioke
i zpl atUs plaga teritorijU0. TUO kU 18. NoV e
apsai mniekota un jaunie dzi numi nopNauti . |
dzinumi netrauctOtjiUsi znpelaaptslesi maplel ot aj Us ma
att Ul s) .
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Salix daphnoides, Populus albat i ka konstat Ut i pNavUs g

augganu |l abvUloggi ietekmU pietiekogs mitrun
Mega biotopos invazogvie vQogtolu dzimtas au
smil gai noss,prkwrgui rmelgmbs apgai smoj ums) . [ n\
purvainUs teritorijUs. Tas visticamUOk ir se
stabil Um ekosistUmUOm, kurUs invazovie aug n
Invaz 9vo sugu izplatodobu ir ietekmUjusi neapzi
sati ksmes intensitUtes palielinUganUs sekm
darboba ir bijusi vietUs, kur, ikhaadautdhs &0
augu ir ceNmalUs un gar megu mal Um, veicin
apst Uk Ni
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ZigmUrs Rendeni eks

VECO MEGAUDGUKUELPTRBUKTI RASAS ZMA
20. GADSI MTUS LMEGAIMASQVOS
ZI| EMEpPVI DZEMEISRMAI ORBEFZERVUTU

Abstract

Human inducd landscape pattern change impacting biological diversity is an increasing worldwide problem,
especially in forest landscapes. The focus of this sgidgsessment of structural change in old forest stands in 4
study areas in the North Vidzeme Biosphess&ve, northern Latvia. This is a quantitative study, based on the
analysis of forest inventory dafaom years 1929941 and 2008using landscape metrics. The FragStats
software was used to calculate landscape indices. The subject of the study repkppicecombined pine

spruce black alder, aspen, oak and ash forest stands, which are significant as potential woodland key habitats
ecologically valuable woodland territories. General results show that the total area of old stands has increased by
153.9 %, but pattern change character and magnitude have varied over species and study areas. The most
intensive fragmentation and habitat loss occurred in pine and spruce stands, while patch aggregation and area
increase has occurred in most aspen anckbdéder stands by colonizing abandoned agricultural lands and by
decreased logging or assigning protection status for some wetland forest areas. Old oak and ash stands occupy
small areas and are very locally distribuiethey indicates moderate homogetian (oak) or fragmentation

(ash), and both shows increase of the total area.

At sl UgasveelUsdi megaudzes, ainavas struktira, ai nan
homogeni zUcij a.
1. levads

Ainavas struktiru nosaka fizikUlo, biolo
mijiedarboba. LielUkd dedlac @Gj nmw ui dtre kamltrac

mozadoku no dabiskUs un apsaimniekotUs vide:
un telpiskU izkUrtogidmddk@Tsmaneni 4d0i89k Usl 7d4a)1
procesi, kas asadatmiktiiskkas iai maivhas, atst Uj
daudzveidgbu (Freeman et al. 200 3: 417) . Pa
ai zsardzobU tiek uzskatota biotopu frarglkent U
nepUrtraukta biotopa sadal d0gana mazUkos pUrt
(izcirtumu un zemes tranf owenrloc i meagsa)u ddgluN f(rFar gar
uzskatota par vienu noasasarof@UlbAdj eemptddlfDu
2001: 27)Me ga ainavas telpiskU struktira, tUpa
i etekmU ekologiskos procesus un sugu sastop
Gaj U pUtojumU izmantotiek Ipvamtii tpaitedvilest ome
pUt gjtuenlopi skUs struktiras raksturogana ar st
etal. 2009¥ hman et) .alPUt®Dg@mima mUr §gis ir novUrt Ut
i zmai Aasz &mesmeBRivda sdf Ur as r1e29:-29¢ Ut Ogl ail loa zp ®2s0m!

142



2. PUtojuma teritorija

PUt UmUs megaudzes atrodas 4 izpUtes te
ZiemeNvidzemes biosfUras rezervUtas tefit@ijpni t or
LatvijU un vienobtal ss @l o6 g sa st areiztearviljt ss p

Katr ai i zpUtes teritorijaii gakstpukcOgien
apsai mniekoganas vUstures, gan pUc Vd wsqt e nzep
teritoriju kopUjU platoba ir 29876, 3 ha.

1. teritorijU dominU egNu un priegu meg
pUrmitro megu Opatsvars. Megu vecumstruktlr
pl at )basgatafRemmapur viiepnrprieagu Nosgkiug kmekdi me
piejaukumu, raksturoggs I|liels veco megu OQpa
audzes ar melnal kgAu un apgu audzUm. gRabat q
raddtas LI Z apmegoganas rezultUOtUO. 4. ter

nozomogu bUrza piejaukumu un tiem raksturdg

510000 520000 530000 540000 550000 560000 570000 580000 610000 620000 630000 640000
1 1 1 1

Apziméjumi:

@  pilsétas ZBR teritorija
s valsts robeza - izpétes teritorijas

M 1:500 000 "
© SIA Envirotech 2007 E

T T T T T T
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1. altz@pltes teritoriju izvietojums
3. Materi Uli un metodes

PUt 0j umst oitrs i@l mega inventarizUcijas d
geotel pisko datu bUzes ir sagatavotas, izm
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det Ulu informUciju par megaudzUm. | zmantot
datu pabd199%x1941. g. un 2008. gadu. -D4Ng no
inventarizUcijas materi Uliem (megaudgu raks
PUtojuma objekts ir vecktksyNur, i ened,nad kAU,
un ogu medgudzAensal (0lz.eit ai ka atl asdgtas megau
1. vai 2. stUOvO.
1. tabula

Megaudgu atl ases vecums pa suguUr

Val dogU s (Atlases vecums
Apse Populus tremulpa 60 g un
Melnalksnis Alnus glutinosqa| 6 0 g un
Osis fraxinus excelsior 80 g un
Ozols Quercus robuy 80 g un
Priede Pinus sylvestris 120 g wu
Egle Picea abiep 120 g wu
Priede un egle 120 g wu

GajU pUtojumU vecUs megaudzes, kamdls va

reprezentU potenci Ul os megaudgu atsl Ugas b
apst UOkNi ilgtspUjdogas apsai mniekoganas gad
(Ek et al. 2002: 10).

Datu apstrUdes pArcGIBaii ddd.pasmsi eotdaka sl UA

rastra datoArcGRIDf or mUt U atbil st ogi anal 0ErdgStatsz man't
specifikai. Rastra grafikai tika izvUlI Uts
anal i zUtUs ainavasraugstggi rt spUja uzskat OUma p

Atl asQgtie dati tika analizUOti, FragBtat:mt o o
Anal 0ze tika veikta katras izpUtes teritor.i
tam definUjot anal 0zU i z ma mdikatgrus nfroesrikas), daa a me -

statistisk@drbadatusj wuma konkr Utus kvantitatd
aprUginUganai

Struktiras indikatori tika interpretUti,
i pa gadiem (2 grupas), pagsglm (7 grupas) un i zpUtes teri
vizualizUti ar grafiku palogdzobu, tika aprUC
Ainavas struktiras raksturoganai, balsto
Gl ezakos et B8indika®0iok30o)p, UjiUz vkUlalktes pl at 0ba ( ¢
platoba (TCA), pl ankumu skaits (NP), vidUj
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kopUjU platoba

-19812¢P..
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vidUj ai s
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ekol ogi sko
ti ek

i zmai Aas

svUr

svUrtais
raksturo
nNozQmobu
aprUginUOt i
i el Uko

di skusij a

situUcijas,

gan

pieatgusunpéar

me g a

tais kodol zonas i n
Eiklogda tuvUOkU0O kai
citu ainavas t
un ainavas mU

statistisko se

statistisko svaru
ai navU

ir palielinUOjusie
ar9 veco megaudgu

L5PpUBe%, ter 5V a
2. tabula

KopUj Us veco megaudgu platodobas i zmai Aa:
Ter. Nr. [ 1929-:1941. ./ 2008.g. || z mai A
1 834,9625 1732,28 207,5
2 677,685 2515,66 371,2
3 631,7225 804,645 127,4
4 557,9375 1808,48 324,1
KOPU 2702,308 | 6861,065 153,9

Vecome gaudgu

Veco

1929:1 94 1 .
megi em
to
skuj koku
rel atgvi |

pl ankumu

pl ankumuk areflipg isrklci j a
kopUj Us

raksturu)

pakUpi

un

megaudgu
indikatoru par 19291 9 4 1 .

el as

tel pi skUs

g. un

ainavekol ogi skUs
2008. g.

struktiras

i zmai Aas
struktira:
i zmai Au

un t o

situUcij vk opmanzla sr akkospt Wjrhsg afs|

starp

un

tel pi skUs

l i el s

( 6lpsa t%)v.arAsr 08 vi d Uj Us
vari Ucij a sugUm
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3. tabula

Veco megaudgu struktiras indikatlo9rdul .i zgma ilA
2008. g.

Lerr Suga TA | TCA | NP A;EA TE f:“; S'_*AAI\'; E i\',\';'
Apse 263,39 | 86,09 | 373,68 | -34,07 | 345,24 | -48,79| 11,93 | -66,84
Egle -62,02 | -92,94 | 38,89 | -83,85| -23,63 | 81,4 | -11,72 | 63,77
Melnalksnis| 344,07 | 341,64 | 354,55 | 119,53| 353,66 | -0,55 24,1 -73,6

1 Osis -12,24 | -87,81 200 -62,71| 68,75 | -86,12| 11,08 | 42,71
Ozols - - - - - - - -
Priede -43,17 | -69,77 11,84 | -63,28 | -22,94 | -46,8 | -12,12 | 44,81
PriedeEgle | -45,6 -73,9 14,63 -64 -22,83 | -52,03| -10,37 | 50,52
Apse 240,27 | 423,6 8158 | 111,4 | 186,39 | 53,88 | 29,89 | -67,35
Egle 65,71 10,53 | 227,27 | -37,6 | 114,02 | -33,3 -7,74 | -20,43
Melnalksnis| 408,91 | 934,12 | 165,79 | 130,6 | 273,2 | 103,2 5,18 -65,28

2 Osis 174,55 | -22,68 400 -47,29 | 281,38 | -71,84 6,89 -55,88
Ozols - - - - - - - -
Priede 228,91 | 230,65| 190,32 | 70,19 | 238,6 0,53 26,61 | -75,92
PriedeEgle | 136,55 | 124,19 135 65,67 | 150,66 | -5,23 24,51 | -57,45
Apse 1907,07| 2859,09| 1833,33| 57,3 | 1855,67| 47,43 7,97 -75,67
Egle -75,04 | -81,29 | -72,55 | -61,32 | -72,67 | -25,04| -6,81 58,17
Melnalksnis| 9471,95 - 2033,33| 664,69 4740 - 17,66 | -95,23

3 | Osis - - - - - - - -
Ozols 52,51 | 752,28 | 13,33 | 56,79 | 28,77 | 458,84 2,93 24,09
Priede 61,08 22,68 95,83 | -39,33| 99,28 | -23,84 1,56 86,21
PriedeEgle | -53,14 -66,3 -49,47 | -40,25| -45,59 | -28,1 6,7 55,31
Apse 2724,31| 3598,77| 211111 | 104,89| 2505,76| 30,96 | 17,08 | -89,88
Egle 34,41 | 80,99 | -6,25 | 90,17 | 15,29 | 34,66 | 7,51 |177,67
Melnalksnis| 1365,88| 3133,75| 513,89 250 986,57 | 120,6 | 30,74 | -85,14

4 | Osis 154,56 | 123,5 88,89 | 94,56 | 115,71 | -12,2 9,14 -18,49
Ozols - - - - - - - -
Priede -61,52 | -73,02 | -58,16 | -59,9 | 58,564 | -29,87| -15,75 | 235,73
PriedeEgle | -54,52 | -62,85 | -49,18 | -55,3 | -52,35 | -18,31| -15,54 | 201,25

Skujkoku veco audgu kopUjUs struktliras v
audgu rUdotUjiem ir bltiska id4©dlme gti ksait
visaugst Uko veco megaudgu telpiskUoprseguk:
audzes.

2008. gada situUcijU kopumU raksturogas

(Opatsd@r &%) 161 t Opagi |l apu kokiem (mel nal
vislielOkUs platobas ai zAem pr iudzdsesastopamaso e
mazUs platobUs, to plankumi biegi veido te]
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pl atobUs novUrotas tikai 3. teritorijU. Pl a
l i el Okie plankumi rausaudgdis. mdahabkbk @gAekta

pakNautas egNu, ozolu un ogu vecUs megaudz:¢
AugstUkais kodol zonu platobu Oopatsvars ir |
KopumU visaugsat Usktor ukéedo asudckgal it Uti wzr Ude
ViszemUk vUrtUjama veco egNu audgu struktir

Veco megaudgu telpiskUs struktliras -indik
1941. g. un 2008. pi easuguwslici yaco | mefaapg
gal venokUrt | apu koku (melnal kghAa, apses) |

audgu kopUjUs platobas wun plankumu konekt
megaudgu platobu telepiasisU psterawlgtuimsa usmkai dr
i zcirtumos dabi skUs sukcesiijaas dpuinobrriUgruf Gzn0
pieguNogo medgu aizsardz9obu (daNUj i tas a
Pazemi nUjusi es etgiNruasv elcwa laiutdljtue sktorduokl z onu
aspektos. 3. teritorijU izteiktUOUkUs izmai .
specifikas (izpUtes teritoriju daNUjas nesa

Diskusija

GajU pUtgjumU akcean&s apimedjaa apismamas e&d
veicot vispUrUju veco megaudgu telpiskUs s
par Uda, ka kopUjU veco megaudglu9 4klo.p Uy.U spiltaut
pal i el i nUj ungei geus .v eAcnuamsitzrOutkot Tra kopumU neathb
(Angel stam and Kuuluvainen 2004: 124), kas
rakstur9ggs.

2008. gadU visas vecUs megaudz2x % omplUa tkdat

bet2 . teritorijU pat 48 % platobas. Pi elAer
nepieciegamas, to oOpatsvars no kopUjUs mege
407), ka vismaz 12 % lgaunijas boieGlao duaghbl
statuss. Lodzogu secinUjumu veikugi Angel st

Apgu un melnal kgAu vecUs audzes, kas pUc

Kuuluvainen 2004: 123) atbilst pagi ktdbagar
un pieaugugas platobas. Tas kopumU aapsgpuo)g u R

l ielo opatsvaru Latvijas situUcijUO pUdUjo

2005: 39). VecajUs melnal kgAkoatdk®s U\ kasg!l
struktiras ainavekologiskU kvalitUte, wuzr Ud
pieaugumu.
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Konstat Ut Us izmai Aas veco megaudgu struk
bi ol ogi sko daudzwesdabul iutnUteik osWUlsatUm0 v Ur t
Turpinoties pagreizUjUm tendencUm, |l apu ko
pl ankumu kodol zonu un mal as zonas pi eaugu
Skujkoku audzUs jnoxv Uswmt Ui frapmgnt Upi at 0bu
bi otopu speci Ulistu sugu sastopamdbu un m
Reali zUjot ilgtspUjggas medgsaimniecdbas po

saglabUganuabotsp&ammegaldgu struktliras kv

renaturalizUciju.
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Daina Roze, Dzintra Knape, Anita Roze

POLUDGU GORBUSL.)SEKCIJAS ARIA PERS.
TAKSONI NACI ONWNIGSKBIO DuURZAI KOL EK

Abstract

The collection of genuSorbusL. is one of the reachest in NB@ere are about 50 diversities in it. Trees
belonging to 21 species and 2 cultivars are representing the section Aria in this collection. The report about
specific taxa, their condition in the collection, their using at present and in future in greeténg énformation

about their special propagation problems are given in this publication.

Special attention is paid to analysis of the influence of International Seed Exchange on the process of forming
and enriching the collection. Nearly all taxa of 8mttAria are grown from seeds received in this way.
Especially valuable are the specimens having wild origin.

The reflection about investment of seeds collected fBorbustaxa growing in NBG in International Seed
Exchange is given. )

At sl UgaSerbw Ur Mii:a, taksoni, pavairogana, Starptauti sk

IEVADS

Pol Ud gSorbugli .nttsaksonomi skaj U zi AU ir viena
Rosacead.. Ube Nu aValeidagld.z i gritratsom. Hi bri di zUci j ac
apomikses nogiir i nUt U vegetatovo un generatovo org
apgritina sistemUtiskos pUtodojumus gints ie
gints sekciju i eda-L38)j(McAliste2B05:r2) @Rehider 199483 : 12
(1 O0Bted! dzw-@9 L 97 ®ar B BSorbusgriamttso jiUerd al §ij Gommus, t r 0 s
Sorbus un ArSorbys tokninaligl.) €rantz aisSorbus chamaemespilgk.)

Crantz tiek iekNautas sekcijU Ari a.

Naci onUl U bot Ursbrsukgd nd Gr zkao | (eNkBD)j U i r vali
Lielu iegulddjumu kolekcijas veidoganU, wuz
R. Cinovski s, M. Bi ce, dr . bi ol Dz. Knape. Op:
Nauj ieglt jz0AsatsUpatro ktodlkekaenu i zdz9ovoganu u
MATERI ULS UN METODI KA

Sekcijas Aria taksonu inventarizUcija s
un analizUts herbUrija materiUls, tiseldpaeil
stUvoklis kolekcijU, iespUju robegUs tiek v

Latoni sko nosaukumu autoru saosinUj umi
nor UdUm (Brummitt, Powel | 1992) . Taksoni
Ter mi nok ommgiigiajsU apstiprinUtu nosaukumu | at
dendrol ogiskajU literatlr0O, nosaukumi sni
padzi NinOtus pUtojumus, paredzUts izveidot

Sugu apraksti veidoti, bast ot i es uz | iteratliras dati
1960) ; ( Kr ¢ssmann 1973) ; (Rehder 1954) , i
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Cambridge: vol.2. un 7 jtjo! wi[dj dgdixbpidcteidzd Clsf. 3t

vUrobu t aks cSorbusgn mttesi kgltndi eki  pievUrsugi |
Il zmantoganai . Lapas morfologisko pazdmju r:
terminologija (Gavrilova 1988). Notei kganC

lielumu, daudzumu un nouigumu.

Raksta formUta dUN taksonu morfologisko
di agnosticUganU i zmantotUs pazomes un taksoc
ziedUganu un augNu r agogan uS.ariaAlp ICaritzs tmiltu n et |
p 0| U&arhbusmariad Qu e r ¢ SorbdsaupitolgSyme) Hedl-k | i ngu PodousUd z i r
torminalis ( L . ) Crant z mi Sorbus i irsermedia(Ehphl) PPdre.ii Zwiedru
p 0 | U Barbuslatifolia(Lam.) Pers.i p| at | a p u Sopgs|chhchaeispilys (L.)
Crantzj o tie, vairUk vai mazUk pilnggi, pieej
literatir0 (zZvirgzds, Mauri Ag: 2006); (Maur

Pol 0Odgu sugas pavairo ar srUkodlam. p (rztirNal
nepieci egama °3€Ct rtaeamgd rkadtclirfh. 0310r amU nfei gkulsc.i j
apstrUde pirms stratifikUOcijas ar giberal
pi e mUSoebus,intermedid ev Ur oj ami paUa rpdmat rma lek ¢ga npue ri
dogganu. RetUk pol Udgus pavairo ar zUl ainie
uz Sorbus aucupariaSorbus aria &ratgegus monogyna Rakst U i ek Naut
nor UdotU (Kr¢gssmann 19979t @ HE SO o O Off Bd3!
il ggadUj U NBD fioengdlat (k oskeakucdizjUatsa vAr i a t aksonu

NBD veiktUs StarptautiskUs sUkl apmai Aas
bot Uni sko dUrzu kol ekciGomusariei doganU, rakst (
REZULTUOTI UN DI SKUSI JA

Sectio Aria Pers.

Peerson Synops. Plant:1807. p. 38

SekcijasAria pi ederogaj Um pol Udgu sugUm | apas ir
apakgpuse no viegli rnlatnont adsi almdecdt zr Uyak, Issakikiaar i §. b
| 9dz brini. Sugas ir kal cef ol as. Aug Eiror

AustrumUzijU, CentrUl UzijU, RietumUzijU.

Sorbus anglicaHedI.- Nyt Mag. Naturvidensk. 52: 258. 1914

Sorbus mougeotgubsp anglicaHed|I.

Lodz 3m &ud:s. Lapas otr Udi ol veil#apretl o d z

vidusdz9ogsl 40 ddy) cOnu8dzoslu pUri. Lapas

pl Utnes virspuse spodoga, apakgpuse pel Ukb
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tumg i sarkani , | enticel esBpatassal hhazasz Aemd
suga.

SUkl as pirms 4UindsegWstrioli ékci0j B zied un r
Sorbus arranensisHedl. - in Kongl. Svenska Vetensk. Akad. Handl. 35(1): 60. 1901
Aranas pol Udzi s.

VidUja Ilieluma koks wvai |liels kri3fspret Lapa
vidusdzgslu LapU 8 sUndzoslu pUri. Lapas p
baltiipel Uki tibaina. AugliLsebbrkabaijaeapaiNgg
Kol ekcijU zied un rago.

Sorbus bristoliensigVilmott - Proc. Linn. Soc. London 146: 76. 1988 r i st ol es p gl (
LOodz 10m augsts koks. Lapas otr Odi Pl ei da,
sUnu dzbapasppPrUtnes pamats viegli noapaNo
pel Ucdogi t FHblarimma.i efawp@Nii ,9 orangi, | enticele
palielinUs virzienULiuegl muigtN@n ipjaanat Ap d Saw o &N
Kolekci U 24 gadu vecumU sasniedz 2,80m augst u
augNus.

Sorbus devoniensi&.F.Warb.- Watsonia 4. 46. 1957., Clapham, Tutin & E. F. Warb. FI.

Brit. Isles 555 (1952) Devonas pol Udzi s.

LOodz 15m augsts koelsi.ptLiaspkaass ,pldaaiiv ase gla/r8 n( 1
79 dzoslu pUri. Lapas plUtnes pamats nogge
Virspuse spoddga, apakgpusé mmel Weagia Nbal toir
nogat avosjtotbhreisnik, NIl enticeles virzienUiuz a
LielbritOnija, OQrija. lzmirstoga suga.
KolekcijU 23 gadu vecumU sasniedz 2, 75m aug
|l eteicama suga apstUdoj umi em.
S.devoniensi$ T e o pahdzaisetd un rago bagUtogi. leteica
Sorbus graecdSpach) Schaueri n | Aebsei t en Ver 2nd. Schl es.
292. 1848 Crataegus graec&pach Sorbus ariasubspgraeca(Spach) Nyman

KriT ms vai n7emiaedgpstkso.ksLapsas gandr o z56a psalhhaus

dzogslu pUri. Lapas plUtnes pamats §goNvei do
pl akani ieapaNi ,EbrapgsaBiahkUOni Savivdi&Uzi | a
Dekoratdovs, i zmanitgor uappsn,U dsdg |uintoesr ipeam.k o s

Kol ekci jU @jied un rago v
Sorbus hiberniceE.F.Warbi in Watsonia 4: 44.1957Qr i j as pol Udzi s.
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Lodz 6m augsts -Rbkeidhapadzebt gtAgelkkd ! wdindia.
pUri. Lapas pl Utnes apakgpuse pel Ucagagi bal
l enticeles |ielUkas vi@rijealU uz pamatu, maz
KolekcijU zied un rago vUji
Sorbus lancastriensi&.F.Warb.i in Watsonia 4: 45. 1957

Kri ms vai |l gdz 5m augsts neliels koks. Lap:
(7810 sUnu dzoslu pOri. Lapas pl UtlBners ap e
tumgsarkani, |l enticeles, lielUkdtielbereiebbi

KolekcijU zied un rago vUji

Sorbus leptophyll&.F.Warb.i in Watsonia 4: 44. 1957

L0dz 3m augsts krims. bdp@Es8)otdrz@dil uolpWeiida
apakgpuse pelUcodggi balti tibaina. AugNi ga
SavviaN@Il britUnij a.

Kol ekcijU zied un rago vUji

Sorbus minima(Ley) Hedl.- in Kongl. Svenska Vetensk. Akad. Handl. 35(1): 61. 1901

Pyrus minima_ey, Sorbus intermedigarminima(Ley) Bean

Lodz 3m augsts krl ms. Lapas el i-g3t(1/3 lprats | 0§
vi dusdz9gsl-9u(.10)a psl0n{u7 )ddza)pd su IOt nes pamat s
noapaNots. Lapas pl Utnes apakgpuse pel Ucdg
kar modnsarkani, ¢garl aksarkaiiielLenitti Oei jea. so

Kol ekcijU zied un rago.
Sorbus mougeti Soy-Will. & Godr. - in Bull. Soc. Bot. France 5: 447. 1859Mu ¢ o
pol Udzi s.
Pyrus mougeoti{Soy-Will. & Godr.) Beck Sorbus ariasubsp.mougeotii(Soy-Will. &
Godr . ) O. Bol ,s & Vigo
Kri ms-1wWai(20)m augsts koks. Lapas ovUl2as | §
sUnu dz9oslu pUrisebdtppadkpl ODi hbas napaklaggNi n.
sarkani, nedaudz pl ankavdd e me Neiprl ;ap a&,b aC esrat
Dienvideiropa.
SUklas pirms -4Ujmlnéga@as a®mpectti3rU. Augst U
tempera 1 r&°C) 0 dogganas | ai ks pagarinUs | 9dz 1C¢
turot sUklas stratifikUcijas | ai kU zd6n sni
nedUNas auksto stratifikUciju. leteicams pl
Kolekd j U zied, rago.
Sorbus porrigentiformisE.F.Warb in Watsonia 4: 45. 1957
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Krims vai 10dz 5m augsts nel i ellos( 1K9k ss.Unlua p
pUri. Lapas plUtnes apakgpuse balti tUObain
gari, tumgsar kani , |l enticeles Ilielas,i to s
LielbritUnija.

KolekcijU zied un rago vUji

Sorbus subcuneat&Vilmott i in Proc. Linn. Soc. London 146: 76. 1934

LOdz 10m augsts koks. idlipigkes,sdaivad strypasli4slBaret | ¢ d :
vidusdzosl-0a(1Q)ap®U0Unw)d8z9oslu pUOri em. Lapas
noapaNot sl.3 mhku pNil nlg;ani orangi |1 0dz brini. L
daudz.

SavviaN@Il britUOnija.

Kol ekcijU zied un sUklas rago vUji
Sorbusumbellata(Desf.) Fritsch in SchedFl. Exs. AustreHung. 7: 18, no. 2449. 1896

Crataegus umbellatBesf,; S.flabellifolia(Spach) Hedl.Crataegus flabellifolisSpach

Poli morfa suga ar daasda®mapoarkbmptas kUr Btr

tOUm ir pUrejas formas. Krims vai neliels |
LapQ25sUnu dzoslu pUri. Lapas pl Utnes pam
noggel ts. Lauwsaes spp ogldongeas. viiarpsaps pl Ut nes apak
spodogi , spil gt sarkani , ar zilganu sar mo |

Austrumeiropa

KolekcijU zied un rago vUji

Sorbus vexan&.F.Warbl in Watsonia 4: 46. 1957

Neliels koks 1 0dz 6m. 9 dmags sdtnruUddiz ol we i pdl
apakgpuse balti tibaina. AugNi garUki kU p
pamat u, nediaudezl.br3avimaN U .

Kol ekcijU nezied.

Sorbus wilmdtiana E.F.Warb. in Watsonia 6: 296. 1967

Kri ms vai | dz 6m augsts neliels ko¥). Lap
sUnu dzoslu pUri. Lapas pl Utnes apakgpuse
tumgsarkani, a@rannédauwdmUmendiiez! Um, viair Uk

LielbritUnija.

KolekcijU zied un rago vU0Oji

NBD sekcijas Aria kolekcij U ir Sorhusausthaca, k u
(Beck) Prain & al. S.bakonyensié J § v . ), S.KagosapaX 8 ir p®rbus dacicBor b § s ;

Sorbus gayerian& § r pSskarpatiiBoros S.pannonic&k § r pSg gekarovad . M§j ov s k 1
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D. Ber n S8 tpseud8bakonyensis 8§ r p S tpseudolatifoliaBoros S.redlianaK 8§ r p 8t i

Sorbus simor&ianaK 8 r pS®rbus vertesensioros.

Gandr oz visi sekcijas Aria kolekcijU esogi
i egltUm sUklI Um. Opagi vUrtogs ir s ®ladau maf
eksempl Uri, kutijOzaEdxOdmniasnai ABgv Ukt Um s

GveicU, ValU vUktUm sUkl Um (no GenUvas BD)
(no Zalcburgas wuniv. -ABDU, rkd Slrdv Briojvillk i R U
i evUkt Um s Uskavaluniv.BD)S.ariBs Akl as, kas iegltas no

augogiem koki em, salAemtas no Edi nburgas (
(Francija) botUniskajiem dUrziem. Starptaut
Saria( s Ukdtuer i Ul's saAemts no Di gonas BD, Fran

un pUc salAemtajiem pieprasodojumiem nosltaot
(Kigi Aevu), UngUriju (Budakegi), Krieviju (
SECI NWUJ

1. Sorbusgi nts sekciju Aria NacionUIU boit2lni s k|
suga, un 2 gdgirnes, 13 taksoni tiek preci

2. Sekcijas Aria kolekcijas pamatu veido au:t

Anglijas, Nodet banmdesas AuStoviJasjas, Som
bot Uni skajiem dUrziem un arborUtumiem. N
visdagUdUkUs klimata =zonUs izvietotajiem

Jakutsku (KrieviMagtgeaMaBRumOni ( 8pUnMamseNu
sortiments nositots uz Amsterdamu (Noder |
3. ApzaNumoganai i ®otbesi devamenrsik.F.Warba 8orbost devoniensis

0 T e o p h $osbast neodgeotiBoy-Will. & Godr . | p | a$othks aianant o1

Crantzun Sorbus torminaligL.) Crantz.
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MUr 0te Savei ko, Juris Soms

NOTEKTI DEnU ATASRDEBEKNRTU RADOTL
Pl ESURNOJUMA ANROAEARGVI DESUNGOMI J
BI Ol NDI KuCl J AISM MEITSEDV | GG UJSU SMA Z A

UPGS DA LATVI JU

Abstract

Research presented in this paper deals with impact of water treatment plant to water quality of small rivers. The
main attention is focused on concentrations of nutrients, because increasing of their content in wateecan trigg
undesirable eutrophication processes and disarrange existing equilibrium in river ecosystem. Problem under
study is urgent considering EU Water Framework Directive, demands of which are mandatory also for Latvia
and according to which good water qualitygroundwater and surface water objects has to be achieved until y.
2015. In Latvia at the present moment the attention is focused mainly on water quality in large rivers, at the same
time pollution supplied from comparatively small rivers and theirtoants are not evaluated.

Summarizing the results of research it is possible to conclude that even new or modern sewage treatment plants
do not treat sewage according to the requirements of good water quality. Below the site of letting in treated
sewage fom sewage treatment plants concentrations of nutrients rapidly increase. The methods of bioindication
confirm the data obtained by chemical analysis and show that insufficiently treated sewage pollutes the catching
water courses and negatively impact egalal quality of rivers.

Comparing and analyzing the obtained data it must be concluded that it is necessary to improve the function of
sewage treatment plants in order to decrease the negative impact on the rivers under study. )

At sl UgaBi ovg0iiddenESstruktirdirektgva, noteklideAi, no
indekss, Tdens kvalitUOUte.

levads
Latvija kopg 2004. gada 1. mai ja ir vi

kur ai i r saistogas ES diijresktwrn ame t(dart ovli g quisj

3) . Viens no gUdiem programmdokumentiem ir

—+

he European Community 2000: 1), saskaAU a
n pazemes 1 deAos ligeddzz 2v0 1sbma zg a dasbna 1 Udseanssn
varoggUkajiem uzdevumi em, kas izriet no di
eplides samazinUgana no punktveida avot.i
oteklideAu attor ddpdmas iekUrtu (NAI) dar

DagUdi piesUrAojuma avoti negatovi et

5 O (7)) e

unktveida piesUrAojuma avotiem ir NAI, ku

ogUnu koncentrUcijas. Parasti gal welr® vaz

ic pilsUtu notekldeAu attoroganu. Tiek

~t

torggana negatovi ietekmU Tdens kvalitOUt
ovadoti tiegU veidU, piganUr Amdjlklisdsnhdi de rogtr dc

auggteces posmu el ementi em, t.0. mazaj Um

>S5 9 < T ©
)

apj omus, kas vei doj as gan novecoj ugo, g e

funkcionUganas gaitU, iepludinot attorotos
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PUtQojumu teritorija

PUt gjums tika veikts |letrUs Daugavas |
daNRupsot U, AkmeAupU, 11T kstes upU un Fei ma

Gan Rupsote, gan AkmeAupe visU savUO te
upotes ir rRDwiteat @od eltaetkB sk kuras drenU Auggz
zi emeNaustrumu nogUzi. Rupsotes kopUjais g
i epludinUti notekldeAi-760 Akmédgpekiaijfl@medAl
km (Pastors2 9 5 a : 20) . Upes |l ejteces daNU tiek nc
no biologiskal®@Om NAla®BItOi WMa uzbilvUtas 2006
iepriekg minUtajUOm upUm ir I1Tkstes upe. S
upes kopUjais garums 1i37 5k3m,k ns, a vniok6lkmtWpe.e ne t Lu
savu tecUjumu sUk no Lukgta ezer a, kur g
nosaukums ir Lukgt a. Satekot ar Dvi &u i, I
Berezovku (Latvijas fiziogeogrUfiskU karte
notekideAi no GUderes vidUjciema (Turl aj s,
ietilpst cirkul Oras oksi dUganfsduXxiamdhh’s ( CO

NAI tika uzceltas 20. gs. f/0aj os gados un Kkopg uzcel ganas

uzturUganas remontdarbi. VisgarUkU no pUt |
Fei manka, kuras garums ir VmaRm. e8ava {(Bel
70). FeimankU tiek iepludinUOti attorotie nc
(Turlajs, MilliAg 1998: karte) NAI, kuras
200 n? dnrit).
Materi Ui un metodes

lainoskai drotu, kU attoroto noteklideAu i e
un |l ejpus notekldeAu izplides vietas, kU a
Aemti T denld UkariawgiogUnu koncentrUci]denst e
paraugos pektrof ot ometriski ar plilsm&aB0, n$aklka/i

standartmet odUm (-1t2805 unELNS BNSIED 1B®HE2DWNU Vides
gomi jas |l aboratorij GPOY,iRk,aN-NOS tNey) koncatsr Uucii g galhr
NotekideAu radogtU organiskU piesUrAoj uma
bi ol ogi skUs kvalitUOte tika vUrtUta pUc mak:
ar metodiku LVS 240:1999). Papildus tika veikti dr omet rins ki ¢ amUmdj W
i epludinUmo notekideAu radotU piesUrAoj uma
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RezultUti wun diskusij a

|l egit Us biogUnu koRupnidtrWcupadAkmedbaopba
koncentrUcijas pUrsvat®i neahbivistu babglUnildeé
attogroto notekldeAu iepludinUganas no NAI,
|l Tkstes upU un FeimankU palAemtajos paraug
| abai T dens koabiaPbei noTemUdedAbdbs tika kon:
koncentrUcijas. Tas I|iecina par NAIl nepiet]:

1. tabula.
BiogUnu koncentrUcijas RupsogtU (PastauncC

30.11.2008. 04.08.2009. 12.10.2009.
auggli zpl|lejpus|iaugg|i zpl|lejpus|iaugg|li zpl| lejpus
NAI NAI NAI NAI NAI NAI NAI NAI NAI

Rupsaog
(Pastaune)

P-PO> (mg T

1y 0,084 | 2,731 | 0,159 | 0,071 | 4,134 | 0,100 | 0,037 | 2,924 | 0,057

Peop. (Mg 1) 0,098* | 4,016 | 0,205*| 0,104* | 10,197 | 0,131*| 0,055 | 3,633 | 0,067*

N-NOs" (mg | 0,403 | 2,440 | 0,526 | 0,140 | 1,049 | 0,173 | 0,557 | 1,000 | 0,566

1
)
Nkop. (Mg rl) 0,733 | 4,530 | 1,254 | 0,207 2,945 | 0,267 | 1,186 8,120 1,241
*.treknrakstU izceltas biogUnu koncentrUcij
saskaAU ar ES 1Tdens struktirdirektovas (200
2. tabula.
Bi ogUnu koncentrUcijas AkmeAupU paAemt
26.10.2008. 04.08.20009. 12.10.20009.
AkmeAulaugdi zpl|lejpus|augdi zpl|lejpus| augdizpl 1 {lejpus
s NAI NAI NAI s NAI NAI NAI s NAI NAI NAI
:POAS (mg T 0,027 - 0,047 | 0,031 | 2,368 | 0,083 | 0,026 | 0,627 | 0,038
Por (MIF) g 067+ | - | O179 | o082+ | 2,461 | ©989| 0061 | 0732 | 0,063
1|\)I-NOS (mg T 0,437 - 0,614 | 0,468 | 5,356 | 0,582 | 0,891 | 3,113 | 1,084
Neo (M) o649 | - | 0,728| 0879 | 9,463 | 0,035 1,926 | 5329 2100
*.treknrakstU izceltas biogUnu koncentrUcij
saskaAU ar ES 1Tdens struktirdirektovas (200
3. tabula.
BiogUnu koncentrUcijas losi kstes upU pa
30.11.2008. 10.10.2009.
|l Tkstlaugg| i zpl lejpus auggl|i zpl| lejpus
NAI NAI NAI NAI NAI NAI
P-POS (mg 1) 0,032 | 3,118 | 0039 | 0,026 | 3,344 | 0,030
Pop. (Mg fl) 0,046 11,472 0,052 0,027 4,944 0,035
N-NOs (mg fl) 0,370 10,258 0,465 0,343 10,981 | 0,354
Niop. (Mg 1) 0,756 | 12,169 | 0,861 | 0,673 | 11,219| 0,774

159



4. tabula.
BiogUnu koncentrUcijas FeimankU padAemt

11.10.20009.
Feimanka auggl|li zpl| lepus
NAI NAI NAI
P-PO* (mg ') 0,024 | 2,547 | 0,048
Peop. (Mg 1) 0,038 | 2,813 | 0,071
N-NOs (mg I') 0,861 | 9,764 | 1,017
Nikop. (Mg ') 1,274 | 11,238 | 1,712
Vei cot attiecogus aprUgi nus, tika not e

pi esUrAojuma opatsvadsat koakaUbaeglWwpapUOdaepe
not ekl devledsd,o tiieewUroj amu daNu no biogUnu n
rezul tUOtU0 visUs pUtddmapUssfuptls wsmnibopUjp@l i e

attUls), jo misdienUs plagi tiek izmagUOmti
vielUm un pat salodzinogi jaunas NAI nesfg
SummUri 1lielUko biogUnu piesUrAojuma oQpat s

Feimankdot dkfjdleAu i b9ddd HORRDIUMEBBY% no R,
pi esUrAojuma (1. attUl s).

100

90

80

70

60

50,3

% 50 46.8
40
304 2.1
30 220 o
206 o 22 o 229
20 1 13,1 133
9,0
10 4 3T
0 -
Rups gt e AkmeAupe 11 Tkstes uReimanka
0O N-NO3- B Nkop 0 P-PO43- @ Pkop

1. attUls. NAI darbobas radogtU biogUn

NAI i et ek me uz pUt Umo upj u Il dens k v
makrozoobentosa cenoyu AkmpralpiUt Catuegsy pius d eakt s
e udi nUganas v B#tl,Be6skasklieana paa vligkmeizso s apr obo p

savukUrt | ej pus Tishapboébi tLibtdezs airndekssl ej pus
i epl udi nU$laineacsi nvai eptaars t 0ru | 0dz v Ujpii 2zpdneGkls.
legitie saprobitUtes indeksi nonUk zinUmU
bi ogUnu &koncentrUcij Um, respektovi, |l ej pu:
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koncentrUcijas ievUrojami pas i slaimalds nUs.av
noskaidrotu iemeslu konstatUtai pretrunai,
grupu un sugu, to skaita un sastopam@bas b
l ej pus NAI rel atovi augsumes miadypdofmaatdi e nt o
M¢l) esastopamdbas biegumsSvarn db@ald , d ¢ toe rsmigral
saprobit Ustirtikai 1,36 Ce knsis Ag et )al .Rupls®HA: aludgld p t
att9groto notekldaddusappohidi dtlganaesadekeit ir
|l iecina par vUju piesUrAojumu. levUrojami |

Notei ktais saprobitUtes i ndeGnmsesz oasuagpdrpoubsa i N Al

kas liecina, kd dens upU ir tors 190dz vUOji piesUrA
sal 0dzinogi liels caurplidums, | ej piuls80.NAI
Tas |liecina jau par vUjnezpisaptohai e |pllktida i
saprobitUtes indeksi tika konstatUti Fei mar
attiecdogi 2,41 un 2,50, kuri liecina par vU

Aro Rupsot U, |1 Tkstes upU un FeionankU
notekideAu i epludinUganas vi et as pretrun
makrozoobentosa organis#incylus fluviatiliss a st o p a mi biegUk. Mi nUt o

ar wupes micogtes Anaylud fuziatidBp Urotpiagkn 0O m.per i f i
gal vernak Grtomej Um (Thorp, Covich, 1991: 29
i etekmU paaugstinUtas biogUnu koncentr Ucij a

VUrt Uj ot pUt Umaj Us upUs konstatUtos
struktirdirektovas kont ekpudl, darkal &kjomwsg a i
notei ktie saprobitUtes indeksi neatbil st I
kvalitUte neatbilst direktdovas prasdogbUm.
SecinUj umi

Apkopojot pUtojumu rezultUtus, var sec.]
Tdhes kvalitUte neatbilst ES VTdens struktTlrd
lTdens kvalitUOti ietekmU nepietiekami attor
moderni zUtas NAI neveic notekideduprasobgu:
var veidot | 9odz pat 50% no atseviggu biogUr

Ancylus fluviatilis r pi eggirts neatbilstogi zems indi

PateicQbas ‘

RakstU atspoguNotie pbwdjAAmibaveilktiDaaga\E®S
magi stra studiju O0stenoganai 06 (vienoganUs
atbalstu.
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Mundis Sebris

CIl ETO ATKRI TUWAS PRDITNSAMI KAS | ZPi
RUZEKNES UPIU

Abstract

Research were made in Rezekne river teritory of Rezekne city in 2008. year from 16. oktober to 21. november.
In this research have collected 187 solid waste unit ( PETgkss botles, cellular plastic and other kind of
wastes) with total mass 85,67 kg. For waste collecting was constructed debris boom, which have been tested in
various places in Rezekne river to find place, where water flow conditions were appropriagstiorcaliecting.

Idea of research is to approximetly estimate solid waste pollution in Rezekne river, because in Latvia have not
made fundamental research about this problem and information in press media are less about littering in
waterways.

Wastes wereollected every day and total mass of solid wastes per day was weigh out. Collected data of waste
mass, type and amount were analyzed to understandt problems importance and how debris may affect water
quality for long time period. Also bottle material andminal volume (volume which write on bottle) were
estimited to make some basic conclusions about this type of waste quantity flow dynamics in Rezekne river. All
collected data are important to understand how inland debris from Rezekne city affect Remzkhebanas

lake, Daugavas river basin and what part of this pollution may come marine debris in Baltic sea. Also
conclusions about appropriate booms constructions and places where put on Rezekne river have made.

At sl Ugasi etUredis:amiz,) vVRYz eakrkes twpes piesUr Aoj ums.

PUtojums tika veikts 2008. gadU | aika |

RUzeknes upU. Cieto atkritumu savUkganai t

pilsUtas teritorijU aianakzevizetedlsa ttiika Ume
kartogrUfisko materi Ulu. Tika atzogmUtas 5

vismazUkais 50 |1 9odz 100 metru garU posmU. 1
kritumam [T densc2e0N®&2:ga¥u)mU0 RWPd etrame mi nUt Us v

i zvUrtUtu to atbilstobu bonas wuzstUdogana
ai zaugums ar krimiem un straumes Utruma sac
kur bijkar Tmez Gkn straumes Utrums bijU vienm
bonas uzstUdoganai

Bonas izgatavoganai tika izmantota 50 me
pudel es, kuras tika savUktas upk3 hbho&lstnt
apmUram 0,4 10dz 0,6 litri Tdens. 1k pUc t
ukga pudel e. Bona tika nostiprinUta abos
rTmiem. Cieto sadz9dvesruatdkreintuy mul avi kkUy amoca
pumU tika veiktas 39 paraugu ievUkgana

fotografUta un piefiksUtas bitiskUOkUs paz

< o < 5 X =~ ~
® o O

ikt kOUdus secinUj urkwes . n oAtek rkittau mu z maag @ |
| ektroni skos svarus, kuri paredzUti zivju
i endbas masa, bet kopUjais atkritumu daudz
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1.att Ul s

At kritumu masas s adckalopjriemsanUmeae sdi enUn

35 3965
30
25
2 20
o
8
g 15
10
6.12 3
i -
215 194 | [ 1.74
1.3 1.1 1 74115555 1.1 1.22
0 |_|| ||_||O.14|'_|IO.1I'_|I IOIO6I|_|I ||_||'_|I'_|I|_|II_|I0
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Datums

Oktobro kopUjU savUOktU atkritumu masa bi
vidUjo atkritumu daudzumu pareizinUm ar di
mi nUto upes ¢§ggUrsgriezumu i zplHbosas korstpkcijay e n i
nenodroginUja 100 % atkritumu aizturi, tUp
|l i el Oks. OtrkUrt pUtdojums tika veikts | aik
bl tiski atkritumu caurplé$damas, efekRUzéKea
sakritugu koku aiz kuriem sakrUjas atkritur
ir 25. oktobrgo. TU ir viss, lielUOUkU atkrit:
l ai kUO. AtkritwWmwamadaUpaj bodi2dn kg smaga a
dagUda veida sadzogves at kritumi (PET pude
atkritumu maiss norUda, ka upes palienU atr
g0 hipat lae amsd@i prinUta, jo netUlu no RUzc¢
izgUzti atkritumi

Visa pUtojuma |l ai kU tika savUOkti atkrit.?
atkritumu masa sastUda 2,17 kg. NoereUmbrii |
mazUks, tUpUc autors diagrammu par atkritu
tekstU neievietoj a.

PUt gjuma sUkumU tika mUginUts noteikt a
straumi . VisplagUkU met odeée rc d+nukpnmianétadm&ur v Ur t
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straumes Utrums tiek mUrogts izvUIUtUs wvert

2005: 106). Autors pielietoja minUto metodi
iegltie dati nebl s gizzama utno jsaamkiar eéau Intektl W ga
un atkritumu daudzumu. Probl Uma sl Upjas ta
plTsma notiek haotiski. Bet ar haoti sku ©pr
dinami ka. Lied UkteAwNar dabrbklenti, ar iz
(turbulences virpuNi) viduvUji lejup pa str

Daudz objektogvUk ir analizUt atkritumu

viengbu geit saprot jebiktuuwmuam&irs s umu. t( PE.T)
pUrUjUs atkritumu masas un izdal ot kU vier
avUOkt Us 98 vienobas atkritumu (piem.,skat.

2.attUls

Atkritumu vienodobas pa dienUm okt

Vi eng¢

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Datums

Okt obra ImUnreise) agtakri tumu veidi bija dagU

un bezal koholisko, eNNas), stikla tara, ¢
i epakoj ums, no plastmasas iizgatavota bumba
flakonsarkt ai Au insekticodu un cita veida atkrit

Liel Uko atkritumu daNu sastUdoja dagUda
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1.tabula
SavUkto pudeNu sadal 0jums pUc t

Tilpums |15 |16 |17 |18|19(20(21|22|23(24|25|26|27|28|29(30 [KopUj 4
daydzums
pUc tai

0,2 0 2/0/]0(1|]0}0|23/0|2}2|0]010]0/|O0 19
0,33 0 o(o0jo;jo0jo;jo0|jojo0o|jo0ojo0|j1,0y0j0/¢0 1
0,5 1 6(2|1(0|0]1|2]0|2|13J0]0|0]0|O0 28
0,7 0 o(o0jo;jo0jo;jo0|jojo0|j1j1j0;j]010j0/0 2
1 2 1/,3(/0/0/0;1|0|]0]2]1|3|]0]0]0]O 13
1,25 0 o(o0jo;j0jo;j0|jo0oj0|j1j12y0;010]0/0 2
15 0 3(/2|]0(0j]0|0O]O0O}|1|2|5|]0]0]21]0) 2 15
2 3 o(0|3(2|2(4|]0/0]212}2|3]1|3]0) 2 26
5 o/0|]O0j]O|]O}|]O]|]O}]O|]O|O|O|O0O|0O0|1]0]O0 1

KopUj| 6 |12 7|4 |32 |6[15/1|9|25/7|1|5|0] 4

daudzums

pa )

dienU

KopU tika savUktas 107 pudeles. PudeNu

opti mUlu bonas diametru atkritumu savUkgan
konstruUkiiekWmt asaatbk ganai upUs plidu regor
atkritumu savUkganas bonu jUnodrogina maks.:
pa straumi neceltos Tdens | ogmenis.

Bi bliogrUfija

1. Bridge, J.S. (2003Rivers and Floodplais Cornwall: Blackwell Publishing

2. Pierre, Y.J. (2002River MechanicsCambridge: Cambridge University Press
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Linda Strode

DAGI B U R BERBERIFL.) INTRODUKCIJAS AS PEKTI
NACI ONULAJWNIB®KAJU DuRZu

Abstract

Barberries are widely used as both ornamentals and berry bushes. B&ebheasdsis taxonomically rich and
sistematically complicated. There are about 300 species in the world (according to the data of different authors
the number bspecies varies from 175 to even 600). Nowadays the biggest collection of barberries is located in
National Botanic Garden of Latvia (NBG) in Salaspils. There are 75 taxa, belonging to 14 sections: 40 species, 6
varieties, 20 ornamental cultivars and 9rdgm hybrids. Some aspects of Berberis introduction such as
determination of taxa, intespecies hybridization, conditions of cultivation and winter hardiness are discussed.

At sl UgaBservblerrdis: L., NacionUlais botUniskais dUrzs, k
levads

BUrbeles ir sugu zi AU bagUta un sistemUti s
dagUdu autoru datiem no 175 | @dz jmatda®@@@)a.s

i evUkt Us sugas sUkotnUji kultivUtas botUni

SUklu materi Uls ceNojis no vienas kol ekci
aprakstos un izplatobas Netgabhddwdzakspuetofj w
BUrbeles ir vasarzaNi vai migzaNi krilmi, Kk

pusl odes mUrenajU klimatiskajU josl U wun s

gal venokUrt VidusUzijU uinr Aasdr EmUoipj00, Zn
ZiemeNameri kU. ZiemeNeiropU, arigpalraatsvti(j (b, Ur:

B.vulgarisL. , kas pUrsvar Uslauagj ssaupraii s me ed ;s
kUpUs, gar dzel zcje®l aulgarig\wilUs uimé @lhk iLrat ¢St o]
Zemgal U un Daugavas ielejU (Cinovskis 1994:
Pateicoties savUm lieliskajUm dekoratovaj Ul
dUrzos un apstUdogjumos. BUrbeNuwUO &adNatso nii zm
diurUOtisku un antiseptisku l odzekl!l i, j o I
berber dnu, bar bamdonu, rezgonu, pal mat dnu,

Ubol skUbi, kU ar o nievaskisundaud e Ude s mUGeci eas) vi
Viens no botUniskU dUrza pamatuzdevumi em i
augu kolekcijas. To veidoganU jUAem vUOUr0O

pamatdga un kritiska taksona d&dawsdzmUgi sgWs
skaitU bUrbeles, it opagi kolekcijUs, savU
rUdot Uji ir konceptuUli izstrUdUti stUdoj ui

kU ar9 taksonu ziva mditeetso i &sy Uurnt Ufjeaknaar. a t
PUtnieciskais darbs jaunu svegzemju koku ul

nekU 50 gadus. Augu materi Ula ieguves ceNi
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1) ekspedgcijUs ievUktais savvaNas augu ma't
2) sUkl u apmai Aas cemMmUd&r zcemi em baddnieska
katal ogos piedUvUtas gan savvaNas, gan |}
3YybotUnisko dUrzu un instititu savstarpUj!
Naci onUl U BotUniskU dUrza (NBD) bUsbe&lbskd:
Pirmo inventarizUciju un taksonutokrgadwskwui
Daudzi no agrUkajos gados stUdotajiem taksc
vai nu parastU bUrbele vairt®8chjhrgdi kt auo
PUt gjuma galvenais mUrgis bija noskaidrot
NBD bUr beNu kolekcijas taksonomi sko sast U\
ietekmUjogos faktorus.
Materi Uls un metodi ka
PUt 0j urNiIa cviicertGal ai's Bot Uni skais dUrzs atroda
geogrUfiskUse6WbBrdiznpPptas 24004 A g. DUrza
reliefui 1426 m virs jilras |-&)meARe n &wv U migljzadss v pladwBaés
un rudens sal nas, kU ar9 aukstas ziemas. T.
no ziemeNos esogajiem pur vi em-43).ISavs ietekmiurk st s
par Udoj usiBRd@rmiss kHeEiSs dUrdzsn satrilla dae sz ¢ @ me A=
dendrUrija teritorija pamazUm pUrpurvojas.
Par kolekcijas veidoganas sUkumu var uzskat
AkadUmi jas botUnisko dUrzu (tagad Naadikaon Ul &
veikta 70tajos un 8&tajos gados.
SUklu materiUls stUdu izaudzUganai ieglts
pasaules botUniskajiem dUrziem un savyvaN:
VidusUziju u.c. KolieskkcUsj a esbt CEdnggtl ae rpaU cs ifsit! Uong
OtrU pilndgU inventarizUcija notika no 1909
taksonu sistemUtiskUs piederobas pUrbaude
Dendr of | o Bertwrisg io d a N a §HBN)bHerbariiins Geferale (285 lapas) un

Asia Media (39 lapas), kU aro ievUOkts papi
lapas).

Ziemcietgbas novUrtUganU izmantota skal a,
papil dinUjis tR.MCQAIM-8LvIs8Kk7i:s 5( A d dz

LAugi visumU ziemcietogi, bojUjumu nav (I g
I.Apsalugas | apas un dzi numi (11 grupa) .
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lo. Apsalugas | apas vai skujas (skuj koki
pazQome parast.i sai stogta aaudgsa mbal aaiboij &
l;, Apsalugi pUdUj U gada dzinumu gali vai
l,, PUdUj U gada dzinumi apsalugi visU gar
;. Apsalugi pUdUjo divu gadu dzinumi .

g, Apsalugi pUdUjo tros gadu dzi numi

C (cambium . DaNWjtis kambijs visU stumbra gal
| Uni, pakUpeni ski

M. Apsalugi stumbri vai augs izsalis (Il gr
. Stumbr i apsal ugi |l gdz sniega | onij ai
N, Stumbri apsalugi 190dz sakAu kakl am, |

[l 3. Augs izsalis.
RezultUti wun diskusij a
SistemUtiski sareggotUs bUrbeNu gints taks:
di agnostiskajUm pazogmUm. Go pazomju apskata
1954: 225242); (Ahrendt1961:2 95) un pUt 0j umi NBD bUr beNu
BUrbeNu gints diagnostiskUs pazomes

| . Dzinumi ( pa-2dadus\eciemdzsnknsiemlls uz 2
T krUisgai ¢gi (dzelteni, dzeltenbrini v ali
purpurbrini vai sarkanbrini);
T kUOrpidaiszvietojuma bl 0vums:;
T mati Ai, to izvietojuma bl ovums uz dagUda

T ggUr sgrapeazNiims ggaut Aaini vai rievaini.

1. Grkggi
T attost 0blarsk pak Upaev, tie ir vUji, vidUji
 foomaivi endaNJgi, troddidgygji kOdar gi phaaks!

T krUsar bit dzinumu krUsU vai stipri atgég

T ggUrsgivaerzumsblt tUds pats kU dzinumi em.

lll. Lapas:
9 pl Utnes forma un |l apu sakUrtojums,
T Il apu il-gimgfy®dNMas, pusmigzalas vai vasarza

T pl Utnes pamakdt & og amau ms ,
T plUtnédgl mdbha reti vai blovi dzelolAaini z

T dzoslimjeuims ei kts, vaNUjs (plTksnveida) v
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1T apakggippiesze apsar mes, ar vieglu vai stipri
t Um.
IV. Ziedkopai pi r mU pBezgokeras iedala sekcij Us:
T zi edi pa VvieBam, dagreiz pa 2
T zi edi bl gvos puggos;
T lemurs vai | emurveidgga ziedkopa;
T lemurveidoggs ¢gekar s;
T gekars (dagkUrt pie pamata salikts):
1 skara.
V. Ziedu lielums:
T zi ediA3spk)j (
T zi edi Ael2dnth); i (
T zi e dlieli (R @3 cm).
VI . AugNi
T forma, |lielums un kr Usa;
1 apsarme,

T  irbuNa garums un for ma.

Vi sos pieejamajos noteicUjos pirmUO diagnos
taksonu noteikganU to vienmUr neklairmateii Xxdjmy
| gdz tUdai pakUpei, ka zied un rago augNus.
pazomju komplekss, respektovi, ar9 dzi numu,
BUrbeNu gintd biegi sastopama paa Ugam akulrt |
gan savvaNU. Hibrogdi veidojas gan vienas
sekcijUm. BotUniskajos dUrzos wun citUs kol
bUrbeli, it opagi gadojumep¥lc katlogeglsi $k¥
sistUmas. PUtojuma gaitUO novUrots, ka par ac
mi gzaNaj Um Ei sUgiUjmas NB®D Xioé Bdrudgarishli bsragsdtio,p apri
ar B. concinnaun B. lyciumRoy | e, ciktUi agroil ti nosakUmi hi br
biegi vien mazdekoratoviigan azAWmbyi apuet ga
Hi brodi veidojas aro starp citUm sugUm, p

sast opamB. odongalr B.dnummularia B. heterobotrysl B. nummularia B.
nummularial B. integerrima( & dzd L ¢ -89)6,4 : & @brgalB. integerrima
(sEdzv"cOdztso @3 6P 72SagB8Baik aro NBD kolekciijUC
s Uk | Um Baabldrmdhti ib gap érB. integerrima ganB. nummularia  kas di em
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vairs nav sagl abUjugi es. P dngebearim&e h INBMB) dkso | €
nummul aria, k&8s vVermaemcietodogs, slimobiztur
Lai pUc iespUjas twaiprsWilgu i nv diri @ti eddcinjoass |
stUdojumus veidot pUc floristiski geogr Ufi
veidoganUs iespUjamogba starp sugUm, kuru a
kul tTrUO audatUe¢iok gtaankasso npr oncesu. pPoti svardg
prasdobu ievUrogana. Tas ietekmU gan kol ekc
kvalitUti kopumU. BUrbeles pUc mitruma pré
Vasar zasNUlsi eslulbkaot i es ir izteikti saul mdNi

UnU, bet kultlrUO tUm piemUrotUki ir Unaini
Pirms atkUrtotUs inventarizUcijas, tika uz
kritiskas taksonuizr t Uganas | ai ka posmU no 1999. | §d
taksoni 40 sugas, 6 varietUtes, 20 dekor a
jUpiemin, ka kolekcijU ir ar9o dagUdir godotiUni
Vi sali nenoteikts. Starp tiem ir gan grilti r
Kur i var izrUdoties perspektovi dekorat ova

i zvUrtUjums apkopots 1. tabul 0.

1. tabul a. NBIDj dddrtbaNsiokw | &raksts un zi
Nr. Taksons Ziemciet
1. B. aemulans 1 5; 15-4
2. B. aetnensis 3,
3. B. aggregata | P
4. B. aggregatavar. prattii 3.4
5. B. amurensis 15
6. B. amurensi® Ai | a 6 1P
7. B. amurensivar. latifolia I
8. B. anhweiensis |
9. B. bretschneideri 15 1
10. B. buxifolia 23
11. B. buxifolia6 Na n a 6 1153
12. B. canadensis I3, I-11,
13. B. I carminea -1 4
14. B.T chopinii -1l
15. B. consimilis 14
16. B. dasystachya o=l 5; 1155
17. B.T declinata -1l
18. B. diaphana 1P
19. B. dielsiana I
20. B. dolichobotrys [P
21. B.3 emarginata Iy
22. B. empetrifolia 5.4
23. B. faxoniana 1 5; -1
24. B. forrestii I
25. B. henryana 3111 5; 155
26. B. heterobotrys 1P
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27. B. heteropoda 54

28. B. hispanica 151114
29. B. iberica 34

30. B. integerrima I

31. B. johannis 1P

32. B. julianae 151114
33. B. karkaralensis 1P

34. B. koreana 1 5; 1-115
35. B.T laxiflora [P

36. B. mouillacana 14

37. B. multispinosa 3111 5; 155
38. B.3 notabilis | S
39. B. nummula@? B. vernae 2 1

40. B. oblonga I3

41. B.1 ottawensis I-114

42. B.T ottawensi® Super baéd Il

43. B. pallens Ho-111 ¢
44. B. phanera [P

45, B. poiretii 1P

46. B. regeliana I-1l5

47. B.regelianad Rubr i f ol i a I,

48. B.3 serrata 51 5; 114
49, B. sieboldi 54

50. B. thunbergii 15 1-114
51. B. thunbergii6 At r opur purllyll,s
52. B. thunbergii6 Aur e a o | P

53. B. thunbergiib Bagat el | e ¢ Il

54. B. thunbergii6 Car me n 6 I

55. B. thunbergiib Dar t 6 s Re Clly,

56. B. thunbergiib Er ect a 6 I-11,

57. B. thunkergiié Gol den Ri rl-ll;

58. B. thunbergii6 He | mond Pi I-ll;

59. B. thunbergiio Gr een Car fI-ll;

60. B. thunbergii6 Mi nor 6 | S |
61. B. thunbergiid Red Chi ef €I

62. B. thunbergiibo Ros e GI ow¢l

63. B. thunbergii6 Si | ver Becl-ll;

64. B. thunbergiivar. maximoviczii |

65. B. thunbergiivar. pluriflora I

66. B. thunbergiivar. uniflora I-114

67. B. tischleri |

68. B. umbellata | P

69. B. vernae I 5; 15-3
70. B. virgetorum 54

71. B. vulgaris6 At r opur pur ¢llgllglly
72. B. vulgariso Vi ol aceab I-114

73. B.vulgaris6 Lut ea 6 I3 15
74. B. wilsonae =111 g; 15-1114
75. B. wilsonaevar. stapfiana | | P

l;-zi emci et d9ba novUrtUta pUc 1978./79. gada zi el

Gal venais ziemcietobu ietekmUjogais faktor s

apst UkNos audzis mUtesaugs. PUtoQjuma gaitC

kultivUganausn aspsitmpkoN zt ur 9ba. Ja augi st UdSgq
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prasobas, ziemcietdba uzlabojas. SavukUrt,

t U

ziemcietoba var krasi samazinUties.
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Gita Gvirkstlea, Jilija M

DAUGAVPI LS P MKRBIRAI®OSU (GAJOKS,
JAUNBY VE, ESPAERTRS)BEAVASVIZU U LA
ESTUTI SKUS KVWALNOMIUTRETGUJ UMS UN
MORFOLOGI SKuU ANADAL OG

Abstract

Cities visually esthetic quality of urban landscape is a large value in human life. Landfea® not spruce

and is degraded. Purpose of researches was ascertain Daugavpils city center landscape visual aesthetic quality,
useing checlist of the landscape esthetic estimation and compare it with the Jaunbuve, Esplanade and Gajoks
neighborhoods tadscape quality, and distribution landscape morphological space.

The study design was gane estimating ofsaial esthetic quality of urban landscajpbere was used subjective
landscape perception checklist table. Place of outlook was apprized landsdapeiy parameter was allot her

points. The research area was divided morphological space. In quarter was determined by a morphological space
hy is dominates. The study results show that the Jaunbuve, Esplanade and Centre neighborhoods landscape
quality is medium, but Gajoks it is low.

In the Centre's area dominated apartment house morphological space. A large part of the Gajok’s neighborhood
occupy plain landscape, but in the remaining area is dominated the manufacturing territory and private houses
morphological space. In the Jaunbuve is dominated by private houses, but Espalanade mixed building landscape.
At s| Ug aasi nvalvradd s iUz uw YlkiUs kvalitUtes novUrtUjums, morf

Daugavpils pil sUtdaasu daziun agvaad u rg avieti i oy ru sti (e
i zvUles un rekreUcijas kritUrijs. Katrs no
viena no svarogUkajUm dzoves vides kvalit

piesaista kanglmucumviOlasaveth zi AU ir spUjogga

Ainava ir dabas un sabiedrogbas kopdgUs d:
un uztveram savUdUk. Tas atkarogs no izgl
faktoriem. Ainavalaikag ai t U stipri i zmainUs (Melluma 19
redzUt visur. TUO var bilt megu, |l auksaimniec
at st Uj l'i el u i etekmi un, mainot zemes | ieto

Ainavu k!l asificUgana ir svargga wuzsUkot t
pielietot dagUdas pi eejas un met odes, | ai
vajadzobUm optimUls risinUjums ir ainaWUlaise :
un ekologiskie aspekti. Teritorijas vUstu

veidoganos un tajU redzama ainavas veidogan

Katra pilsUta ir neatkUrtojama un jo t|
spUcdgUk. PastUOUv vairUki faktori, kuri pil
arhitektliras bilves, wvUstawdrSe sl 9p%9e midnle)k Ni , k C

PUc OtrU pasaules kara bija vUrojama sit
m

dz9ovoj amo ju celtniecogba, jo trlka dzov:
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i zpletUs. Tas daNUji atrisinUja sadzoves n
| ai ka Ukas bija bivUtas no dzebesbetbkana paeat
pi eaugogu energijas patUriAu. 20. gs. 60.

jaut JjNinkiodemus 2008: 400). MIisdienUs tiek
siltumatdevi. Tas parlighw, slagmhaz ianrOtt ce nteiregk j sa

PilsUtvides ainavai I r nozgogm@ga | oma vi
par ekonomi skUs izaugsmes stimulu. PilsUt

ekosistUmu, kas iissk s rpagmat mpes s(Uklaismadtash, r e
i zcel smes el ement us. Pil sUt as atrodas nep
i zmai Aas (Matisovs 2007: 266) .

PilsUtUs wuzmanoba ir jUpievUrg apst Udaj
apbivUtas vietas tUlu, kU ar9o var veidot p

rindU I 0dzsvaro bivformu dagUdobu. Kaut vai
t

pieggir dpagu nozdmi. KokigaktOmtbadvtfOr emOmy
2008: 418).
Pievilcdgga ainava ir viens no dzQves vi

Ainavas transformUcijas rezultUtU mainUs ai

novUrojams pil sUOpakumai maietieskhipstdppes per.i
ekonomi skUs situUcijas un soci Ol demogr U
bl vniecdobas apj omi un tendences, mai nUs p

(Matisovs 2007: 266). Katrgsaunas bives celtniecdogba spUj

daNas vai tUs kvartUla ainavisko pievilcobu

Daugavpils pilsUtvidU ir daudz ievUroj s
celtnes ir Viendgbas nams, Da uing eevxciblass suinn ar
muzejs, Daugavpils Valsts gimnUzijas Uka u
Pumpura skvUrs ir ievUrojamas ar savu vUs
nozaome. Tie pilsUtu padara wuhs®WOU0Du.i r Dapu de:
renovUciju, bet daudziem tU vUlI ir nepiecie

Andreja Pumpura skvUrU izvietots dzej.
piemineklis Nevainggajiem sarkanU terora u

katedr Ul i tekata aldldr eiSkvUrU ir saldodzinogi
t

Dubrovina Parks tU pirmsUkumos i ka vei

t Udu nekalpo un lieli pasUkumi te netiek r¢
atrodas strlklaka, kas ir pilsUtnieku iecie
ar9 vizuUli pievilcogs. Plaga mUroga pasUku
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PilsUtU atrodas ar 9 Daudaspiglan «amNtU Ul ocar

rotaNu | aukums un Il edus halle. Vasaras mUr
| abi ekUOrtoti gUjUju celiAi, ierdgkoti soliAi

PUtojumu teritorija ir Daugavpils pilsU
mikrorajoni P Ut 0j umu mUr §gis ir novUrtUt Daugavpi

i zmantoj ot ainavas estUtiskU novUrtUjuma Kk
EsplanUdes un Gajoka mikrorajonu aignakds |
telpas.

VUrt Uj ot ainavas kvalitUti, Daugavpil s
mat emUti skU un statistiskUO datu apstrUdes n

PilsUtU tika izvUlI Uti 20 skat uspGrajokaun . Ti
EsplanUdes mikroraj onosaug\Wrtttd)k wrooisd epngok » iU e @ L
un paapsarg. TU kU vUrtUjums ir subjektovs
gan dzovojamUs mUjas, gao dhjgé&kuu dak v¢ s muk
skvUri

Centra kopUjU ainavas kvalitUte visos g
krustojumos ainavas kvalitUte tika vUrtUOta
tUls ir nepievilntc@gsovaz sdambsgme,irkas iet
virzienUO vUrojams tU0ls skats, bet uz dam
gadal ai kiem vUrojamas bl ti skUkas i zmai Aas

skatupunktos i etuesk nklj:a AkOdsutso bpaadr,a mlestmar gao,
PilsUtas centrU lielUOkUO daNa ielu ir s
augstUka nozome, nekU citos mikrorajonos.
rada sati ksmeSkpUobl OWmapugu dobes vasaras nm
EsplanUdes kopUjU ainava kvalitUte visc
atrodas Dubrovina parkU, visos gadal ai kos
pi evi lahigsk it ds. Pil sUtas iedzovotUji to i
Zema ainavas kvalitUte visos gadal ai kos
Stacijas ielu krustojumU, kuram bl akus atr
dzel zc&Na& minal Y¥asarU un rudend te ir gara urt
smar gu un skaAu.
Gajoka mikrorajonU visos gadal ai kos kop
Nomet Au ielu krustojumU tika nowakbs.cAinava z e msa
atstUj nomUcogu iespaidu. Uz FebruUra .iel as

Lielas teritorijas no mikrorajona aizAem r
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pieggirta maza uzmanobalUkhs, apsemlUggms, Bml
akadUmij a, kura apkUrtUjU0O ainavU neieder:
daudzdzovokNu mUjas.

Jaunblives mikrorajona kopUjU ainavas kv

un 18. novembra ielu krtso j umU vi sos gadal ai kos ainavas

zi AU nodrogina dievnami, kas te atrodas. F
kokiem wun krimiem aizaugusi ainava. Vent s
kvalit @tadavias x®s ir Zema. Te ietves ir sl
saskandggas. PUrUjos skatupunktos vUrojamas
No iegltajiem rezultUtiem zemUka ainav:
Gajoka mikromsdjtamsU nomalpUs, bet augst Uka
mi krorajonU. PilsUtas centra ainaviskajai
pUrUjos pUtUmUs teritorijas mikrorajonos, |j
kU avipetiojugies daudzi citi sabiedriski obj
PilsUtas Centra, Jaunblves, Gajoka un E

morfologiskUs telpas. KvartUlI U tika noteikt
Centra mikrorajondgkopdmU(damdertz daokNu

apbive. Sastopama ir arQ tirdzniecQbas cen
Uku, zaNo teritoriju un citu ainavu morf ol
daroj umu obj ekerut rulhcivjea.k aAtus ekvoingcgos i el u kv
nesakopta ainava, ar ainavu degradUjogiem

gginogi em) .
EsplanUdes mikrorajonU dominU jauktas a
tirdznceobdbbas un l'ielveikal u, daudzgi meAu

morfologiskUs telpas. EsplanUdU pUdUjes ga

Daugavpils Ol impiskais centrs, vairUki 1ie
samazinUs. MikrorajonU ir salodzinogi daudz
varUtu potenci Uli ieinteresUt bivniekus nUk

Gajoka mikrorajonU |ielu daNu aizAem kI

ragoganas ehpgekeAu umUjvi morfologiskUs telrp
jauktas apbives ainava. GajokU atrodas vien

Jaunblves mikrorajons teritorijas zi AU
dzogvoj amo snUgiunawa.l vRast opama ir ar9 daudzg
teritoriju apblive un citas ainavu morfolog

ezers.
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Juris UNjans, DUvis Gruberts

| ESPOUJAMAI S ERBLGBWTHAUNOGANAS
SCENURI JS

Abstract

One of the largest floodplain lakes of the Daugava River in Lagviake Skuku, which is located in Southeast

Latvia, in the Dvietes ancient valley. The lake is of glacial origin. Its surface area during the sauntumen

low water period is 0.85 kinthe catchment area covers about 216. lwmerage depth in summer isSOm. The

sedimeni ayer is about 6.0 m thick. According to | imnol
eutrophic macrophyta lake, whose ecosystem has stablewdéar state in summer. It is also the European

Union protected habitat natural eutrophicake with submerged aquatic vegetation. The lake is flooded by the
Daugava River regularly one to two times a year. Annual amplitude of water level fluctuation can reach up to

7.3 meters. Hydrochemical regime of the lake is also closely related to tigav@aRiver. However, during the

20t h century the | ake Skudgu has been signiidsjisant| vy
summer water level was lowered by 1.5 meters, which promoted fast spread of macrophyta (mainly common
reeds)onthe akeds bottom. I n addition, intensive agricult
stimulated its further eutrophication. Now, it looks more like a wetland with a deep layer of organic sediments.
Hydrological restoration of this lake, $&d on similar examples in the world, should be performed by a
combined approachd eepening the | akeds bed and rising of its
deepening, it would be advisable to use a rotovating and sediment layer salectorval techniques. In order to
maintain the lake in a cleavater state, it is necessary to monitor further changes in its ecosystem and to apply
the management techniques practiced elsewhere in the world in shallow lakes.

Key words:Dviete floodplain)ake restoration, sediment, floodplain lake, lake Skuku.

Viens no |lielUkajiem Daugavas palienes
Latvijas dienvidaustrumos 11T kstes-Dvietesada |
senl ej U, kura atrodas uz robegas gdmenip Au
(Gruberts, Soms 2004: 134) . Ezera centra ki
senleju plist viena no | i el URvejedupe umietgla v as
Skugu ezerU un iztek no tOU.

Dvietes senlej Wlisr krhl rmean is . k Gratdian evritd Uj U
jT1ijO vidUjU gaisa t-emper all@.r aNdkr i3g AAC duant
| ai kU iiB500 mM20 Sniega sega ¢gajU apvidl sag
37).

Ezera I densatgbeasméaismp amazl dens periodU
Tdens | O0mendensasmarasens periodU pUc il ggact
j. 1) ir aptuveni 0,85 krh Vasaras udens mazidens perioda Vi
mak si mU|l &iesm gatumd 20 km, platum® , 8 k m. Skudgu =ezera

laukums ir 216 ki Dvietes upes sateces baseina laukums ir260kmEz er a nogul ur

vidUji ir 6,0DmRetaNU habul emeral Bnis sasni
ezers i glaci Ul as i zcel smes ezers (Gruberts
gal venajiem zemes |l ietojuma veidiem un at

dabi sks klajumu ezers (SEigkop@&D0SFavidan umU pa
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bot opiem kU dabdgi eitrofs ezers ar iegri mu
palieneod 2005: 22)

Skugu ezers pUc daudzgaddogU vidUjO apl
hidrologi skUs grupas Daugavas dplglii elAul Gedzze r:

gadU ne vien pavasar9, bet ard -pudemdspbit

intensgvu | ietus gt@QRw 0r7e z wI2t50t. U S(kGrgwb eerztesr a
maksi mUOIl U amplitida sasemieda 9arte §7g 03t Ume tmo
hidrologisko regomu bitiski ietekmU ne tik:
bet aro I dens | omehAa svUrstogbas cauri tek:

kritumu 49 m un 260 kflielu satecesbaseinu, un 0,057 Khupes vi dUj o gac
(Gruberts 2006: 54) un blakus esogaj U Da:
caurplidumu, kas mainUs sezonUli, atkarobU
sezonas meteor dleomyi skkaasj iseanv uskpUsrttUknNbsaka pal
palu mUrogu (Gruberts 2003: 200).

Skugu ezera hidrogomiskais regoms ir ci
Druvietis 2004: 55). Tam var i zdale®ti |ldpdzaer
(filling) , dr érainddgpa sun( i zsoldtidi)c i fi Azseq ( Gruberts 2006€
fUzU notiek Skudgu ezera un Daugavas palu 1
i zggodugo vielu koncent rabctiUvass ksNa nsatz il nglsz gugn

sast Uvam. SavukUrt drenUgas fUzU samazinUs
|l oma ezera Idens bilancU, kO rezultUtU0O 1«
palielinUs. | zol hdisikas sfa8z Wveizama tI0deé msnag @&
(Gruberts, Druvietis 2001: 56; Grubeetsal.2005: 156).

Svar Qgga nozQome pal i eAu ezeru Il dens ma
hi drologiskajiem apstUkNiem, | ®augavawsarl dnr
ieplTganu palu | aikU, bet ar9o novest pie

periodU (UNjans 2009: 9) .

Lodz gim vUrienggUkais kompleksais pUt o]
no 18. 190dz 28. jizleirjOam,i klkaurkeo ngaiatt Wt Alsu
sugas, trags zoopl ankt Gladacerat Rotaria o @opepada) RD s gr
makrozzobentosa sugas un et2al2 OnPadk:r oX ®Q@ Ju. s Slga
makrofotu faunas apsthatroJ utmoksa 2k0oOn7s.t agtalttaa sv 5 r
augu sugas: Nielaanucrothtin i tsenali d | Rotamogetoh goutioliye  (
mat v ei d aPotgnhogetoe tnichoidés, sakAoj Sgigts sadicargs|, d ka mo | o
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(Tolypella proliera) . Skugu pUc aizauguma pakUpe v Ur
(Sugko 2007: 5).

Dvietes upes paliene ir viena no emhz pU
2005:140) , talu ezeru ir i etekmUj usi antr
rgul Uganas darbus (DAP ADvietes palieneodo 20

Lauksai mniecgbas zemju ap pdjob gados tika veikte r o b «
vUrienoggi Tdens |1 o0meAa regul Uganas darbi (s

1. at et'zaejross (gpaad oksr epiisrin)sh2h0i.dgrs
regul Uganas un (pa labi) misdienUs (20C¢
Hi drol ogi skUs regul Uganas | ai kU Skugu

(skat.2.att)par1,5meti em ( DAP ADvietes paliened 2005:

Radot Us hi drologi skUs i zmai Aas un i
(kolektivizUcijas periodU) ezera sateces b
att.), tagad ezers vBjré&mk)l adzdnUBuksdpOppe
10).
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3.attUls. Skugu ezera aerofoto uzAU

Dabggi eitrofa ezera ar i e @iotopm(skptosd. dttd e n s &
vi spUrUjai pastUvUganaires@ymagdamiozlombdg sn e i
arg visU tU sateces baseinU. Lai wuwzturUtu
vei kt t0 apsaimniekoganu. Ir jUlikvidU pas

notiek cil vUkrab@md annriexilstk@WsU,daj o eitrofi kU
nepieciegamie vides apstUkNi un tos nomUc

niedres Phragmitessp) u nCaexsp.jj BiAgel e 2010: 91) .

4. attUls. Skugur (&.zeRFost 2 0.7 . Ytaadlai dvzaBn
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Skugu ezera iespUjamie apsaimniekoganas

atjaunogana, ai zauguma samazi nUgaRPhegmilee nev
sp) , Il zpl at gbas i erobegogana,anlar, asptineamUarsa ma
cirgana un koku retinUgana, zaru kritalu un

Pasaul es pal i eAu ezeru apsai mni ekogana

hi drologijas atjaunoganas metodes:

A paaugstinot ITdens | 0meni ;

A padi Ni not ezerdobi ;

A kombiiglni paaugstinot Tdens | 0meni, gan p
Ezera ITdens | gmeAa paaugstinUganai viens
veidogana uz ezera iztekUm. Ezekidobes siprml
frUzUgana (rotovating), grunts sikgana (su
met odi . Vei cot vi r sl de n sPhrageliges $p0 c i uj na Garex dpgi Neum
spg sakAu sistUmu sl UAa fUtlz Ugasa, sakBAudaeh
biezumUO, kas ir pietiekogi daudz, |l ai var
veget Ucija, atbrogvojot IielUkas atkl Uta 1d
i zvOkganu, noAemot tjkaidaNoguwmleumeksl OhAacut
iegulugo nogulumu raksturs. Talu izAemot n
bagUt 0go nogulumu sl Uni, tiek uzlaboti iegr
uzl aboti vairaameanalsstwWrk Nzi emogan popul Ucij ai
Hornborgas ezera hidrologiskajU atjaunogan
tika izvUlI Uta kombinUtUO pieeja, kad tiek p
(Bjork 1994: B5).

Skugu ezera hidrologijas atjaunoganU, b ¢
i eteicama kombinUtU pieeja, kad tiek gan
|l O meni s. Tal u Il dens | 9 meAa paaugstainojddg an a

kUdreizUjo (pirms hidrologiskUs regul Ugana

mi |l zogas pal i eAu pNavu teritorijas (skat.
paaugstinUgana ir i espUj ama param@amsDvietest r i e
upes posmam (86,65 m vjl.).7dens | 0melAa g
vairUkos etapos, kat-2U aconm, zI| aipaaemgsti potekry

adaptUties jaunajam hidrologiskajam regdman
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€% Suku ezera kontdra pie lfmena 86,65 m vjl.
§% Suku ezera kontira pie fmena 87,00 m vjl.
§% Suku ezera kontira pie Tmena 87,50 m vjl.

O ezera Udens sliekSna iespéjamais novietojums l’

5. attUles.a kwmépu aed oni jas kontlra papa

Ezera Adibenao padzi NinUganai bitu ietei
selektdovas izAemganas metodes. Nev Ul amo su
ezera R daNe@kpse Ruiremeedr®fs ir izplatdji
pi emUrotUkais ir vasaras mazidens periods,
| Omenis. Selektova nogulumu sl U0OAa izAemgan
nogjuumu i zpUte visU nogulumu biezumO. , t al
nogulumiem nav, tUpUc bitu nepieciegami tur

PUc Skugu ezer a hidrol ogijas atjaunoga

tur pmUOkali atkopsadbapUcunpas@dubes praksU pi

apsai mniekoganas metodUm, lai spUtu wuztur Ut
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Vika Zaharova

RETUS UN AIZS(ARQ/XJU(ALM SUGAS UN
| ZPLATQBA DABWM® APEWGI LOSTKAIS PEL
KuPAbO
Abstract

The aim of the bachelor paper is to investigate the distribution of rare andtpdoant species in Nature
Reserve APUvilostas pel UkUO kUpao. During the implenm
out in Nature Reserve APUvilostas pel UkU kUpad to r
speciesaand the obtained data was put to the species distribution maps. As to the grid of the territory, the size of
grid squares was chosen in accordance to the area of the territory. As the result of that an objective overview of
the distribution of the rare armtotected plant species was obtained. o )

KeywordssNat ure Reserve APUvilostas pel UkU k (hepdunes,r ar e
flora, vegetation.

POvilosta ir maza pilsUtiAa, kuru neska
Dabi skus biotopus var smbtaptpidbhgUtamsntgnotrc
priegu sausieAu megs, apskatUmas priekgkOp
l i el OkUs pehokiUdfaotimiger e

POvilosta tiek uzskatota par pled @UlloajkWm
daudzvei ddgUkaj Um pel UkajUm kUpUm ne tikai
pel UkUs kUpas s asnilaiche2006al6)D&8 1 &8s ml ipdlagatasusnu fi F
pelkUklp a® atr odas N€lBaltjas Jrasekmdd) PHRlosthsinovadi PWilostas
pist as Z (doaiN . Li ep Ujsacs halialy plapu,(skak L. pieliumu) Abe m
fiziogeogtfiskU iedafjuma teritorija ietilpst Pidjras zemienes Piemares@renuna
a p a k g)(Tarjais 2009: 10; 20). Liegumart®rija ir veidojusies Baltijadedus ezera un
Litorgnas [ ras padiv(fy a n a € Liéganis kr dibitts 2007. gad s a srkGro&jlimiem
MK notei kumos Nr. 212 fANot ei kUliegumstixaiekdutsa b a s
Eiropas Saviefpas p a g i rg@aina dabas teritorju®lUi NATURA 2000. T
POvilostas p&INGkw®akUma Ui mi 2®argUj amo daba
finansUjumu no LIFE programmas, ko pieggir
Dabas liegums ir viegli atrodamsn sasni edzams, | o IUietasdJk U ©c
pistU(Dabas | iGelastaspdlkUR(P a © d a b adsas plhs 208% ¥1gPze | Uk U
kUpa ir Qopaga ar to, ka tajU aug EiropU va
pi e mULrUazne, N a Linariadoeselil e j T r ma | aGorispeanmuim etermédiumac.
Daudzas augu sugas, kas biegi sast (Lpmema s [
2005: 1).Dabas lieguma teritotl)ir konstatt as 19 retas auguatwigja¥d,
®agi Giamaargn 15 iekNaut as skatalt tabulp)@aveni® ar k a
pel Uko kUpu augu seigami |vteljdanthad¢aiegadugsmiliss er o f
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g r Q €drex |@renariau . C . KOpUs sastopamii pAmyasnedefd@t
Lathyrus pratensis | a u kMentm@tvensisi . ¢. Daudzviet pel UkUO
(Fatare 1975: 10)Ti pi sk Uk Us augu s Kaplera glauca zsinmiglatnsUO okr
Carex arenaria  ma z ai Fhynmé) sempyllumsc. Qa b as | iGalestasmpalkOn P
kb a o d ab ajms pihs2089a38; 89).

KOpUs aug ar9 daudz sausumizturogUs neztC
pUr sittlivg iir savvaNas augi, kas aug jcld.vUGam
grupu parast:i veido fitocenozes ausUs, ar
organi skU materiUla sanesumu vietUs piekrsa
rakstur dgUs sGhenepsdium spp bwn a s Ruthbxesppe sSast opami
efemeriirt i e i r viengadggi augi , Kur i uzdQggst af
atmirst. No g0 augu gr upBEaophikvwmpdlsn sung | paygd
Arabis spp(Rove 2009: 15)Lieguma veetlt i j Opamas galvendkt litorOas augu sugas
i tie ir augi, kas sfj eksistt tikai noteiktos apgkNs | ras vai okéhu piekrastun nav vai
arfpt i reti i r UsTentadrijogomimiaugi sadugmmankuras poltija ir
atkaxga no atkltUm k(pu plathbUn. Rakstufya teritorijaspatib a i rpppha g@amz s ar ¢
augu sugu, § pienltam, smilf) a n Bidhthessarenarius pidvas silpurene®ulsatilla
pratensisu.c. sugu poligonveidaudzes Pa b as | iUklgstasnpelkUtklp a0 dabas
aizsardibas plhs2009: 38; 39)No vaskul Uro augu sugUm, daba
sugas, kuras iekNautas Latvijas Sarkanaj U
par retUm un izndkstogUm gan augu, gan dzdv

1.tabula
RetUs un 9opagi aizsargUjamUs UvaslbsktBso pald
( Dabas |WilestasipdlkOklp B 6 d a b adsas plhis 2069 apieltkums nr. 9.2.).

Reta, ar
Nosaukums LSG ES QA 9 MIK izpl at

Qpatng

Baltijas d2 g u § p i Dadtybrhifat e 4 N

baltica

dede st iVidialathwmides s 2

Gmelina aliseAlyssum gmelinii 3 +

gar k Ut aGygsdppila fastigiata 3 + +

i esirmU k Ogysepliodusd z ¢ 3

canescens

i T r mal aslattyeud magitiniis A { 2 +

j 1T rmal as pAnthklie n a m¢ 3

maritima
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k Upu &estueasabulosa +
gi pl ok Allius scoraddbpsasum

L Uz e N a Linargaloeselil e
pakalnu neaizmirstulllyosotis
ramosissima

pNavas Rulsdtlp pratepsise

pl kai nai sTrggdpogent b U
heterospermus

s Qkzi edu Spehesdorysthahiear
s 0 pol i A®Rangnautusbelbosus
s mi | t Upianthus aréhgrieis
ssp.arenarius

t umgs ar k anHBpipattse g u : +
atrorubens
vUIl 0 gu Iytopodipneckavaiurs 4 HD V +
zi | gan Koelegalglducd j a +

WIN W | W Ww
+

HD I, IV +

ApzomUj umi
LSG Latvijas SarkanUs grUmatas kategorij a
ES Eiropas Padome$sERI Dek®ORVd8AEHO nPar

biotopu savvaNas faunas un floras aizsar

QASopagi ai zsargUj amUO 5306 a14.11.2080., grart ei k
27.07.2004.);
MIK sugai veidojami mikroliegumi (MK noteikumi Nr. 45, 30.01.2001., groz.
31.05.2005.).
Dabas teritorijaszip Ut e i I svar Qgi atrast pUc i
taksonus, jo tie raksturo teritorijas biolo
Var iedal ot tros augu inventarizUcijas |

1) augu sugu saraksta sastUdogana;

2) augu sugu uzskaite paaugbsae dr 0bUm (bi otopi em);

3y augu sugu izplatgbas kargu izveidogan

DarbU tika izmantots pirmais un tregais

dati tika ieglti |l aika periodU thld t2i0® . atgzas
dabas |ieguma APUvilostas pel UOkU kUpaodo ter
i zmantota transektas metode, vadoties pUc
Bakal aura darbam rezuéegls;, gakanetigégUs vepl!
ietvUra:

f informUcijas apkopoganu un anal dzi,

f reto un aizsargUjamo augu sugu apseko
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T kartogrUfisko materi Ulu analdozi,

T  geomUti sko metodi (GIS

Dabas | iegumU APUvilostas

teritorijas kvadrUtu tokl u,
kU rezultU0OtU tirk&kaitsghpths abjgeksdygs

| nf or mUci j as apkopogana

Il zmantogana) .
pelt UsU ukhUpad &z <

vaskul Uro augu sugas, pUc tam tika vei

kvadr Ut u i

n anal gze

avotus un | NTERNET vUstkopas, kurUs bi
sastopamo floru.

dot as

zmUr i

BBstopar

t ik

j a s

No 19 vaskul Ubasaltgegsm@UmMPUdal ostas pel

ret Us un aizsargUjamUs augu sugas:

1) Bal ti j as dDQaetydothiggbaltick st 0t e
2) d e de st iVikialathymides s

3) Gmelina aliseAlyssum gmelinji

4) gar k Ut aGympoppila fastiggata

5) i es i rsmiizekeDgsynephorus canescens
6) j T r mal a slattiyeud masitimusA a

7)j T rmal as p Bnthilis maxitmal i Ag
8) k Upu &estaa sabulosa

9) L Uz e N a Linariafoeselit e

10)p Nav as Rulsdtilla pratensise

11)p T kai nai sTraggdpogsnthbtdspedmus
12)s 0 k zi e d u Sjpeheaboarystheiniean e

13)s mi | t Upianthus arBhgrieis ssp.arenarius
14)t umg s ar k a nHEpipatts atpubersn e
15)v Ul 90 g u bytopadipneclavaiurs

16)z i | g a n (Kogkegalglduca. | a

Bal tij as d Dacylerfizabaltida&linge) Nel. Orlova

Sastopama |ieguma Z un ZA daNU, kas
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