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Opl1rHHarrHI1 Hay4HH pan

IICTPAlKlIBAIbE npOJJ;ECA IIHTEPJJ;EnJJ;IIJE Y liYKOBO
JEJIOBOJ CACTOJlIHII HA nJIAHIIHII ron

Hseon: Hnrepuenunja npencrann.a sna-rajay KOMIlOHeHTY BO).1HOr 6I1JIaHCa, jep
apnnr peztyxuajy YKYIlHI1X Ila).1aBI1Ha, 11 cMalbyje IlOTeHl111jaJl sa <jJopMl1palbe IlOBp
UlI1HCKOr orunaja. 3aBI1Cl1 0).1 KOMIlJleKCa BereTaTI1BHI1X 11 KJlI1MaTCKI1X ljJaKTopa, a
y pany cy Ilpe).1CTaBJbeHI1 pe3YJlTaTl1 I1CTpalKI1Balba y 6yKoBo-jeJlOBoj cacrojnaa aa
IlJlaHI1HI1 f04, y Llcarpanuoj Cp6l1jl1.
KrhY'-IHe pe-nt: I1HTepl1eIl11l1ja, yxynae nanasaae, cacrojnaa

INVESTIGATION OF PROCESS OF INTERCEPTION IN BEECH-FIR
STAND ON MOUNTAIN GOCH

Abstract: Interception represents important component of water balance, because
of reduction of total rainfall. It decreases potential for forming of surface runoff.
Depends on complex of vegetative and climate factors. Results of investigation in
beech-fir stand on mountain Goch in Central Serbia, are presented in this paper.
Key words: interception, total precipitation, stand

1. YBO,IJ;

Hnrepuenuaja npencrasrsa sanpzcasaa,e nena rraiJ,aBI1HCKe BOiJ,e y xpounsaaa np
seha, aa )I(6YlhY, TpaBI1, )I(HBHM 11 MpTBI1M iJ,eJIOBI1Ma 611JbaKa. I1HTepu,errTI1BHa BOiJ,a naj
Benl1M iJ,eJIOM ncnapaea y amoctpepy, a neo 6HJbKa arrcop6yje (Raudkivi A.I., 1979).
~aKJIe, osaj neo nanannna He ysecrsyje y ornuajy xao neny XHiJ,pOJIOIIIKOr nmoryca, I1H
repuennuja ce aspaayaaaa xao pa3JIHKa y KOJIH411HI1 nanaaana 113MepeHlIX aa CJIo60iJ,
HOM npocropy (6e3 IIIyMcKe sereranaje), 11 nanaanaa H3MepeHI1X y cacrojann, HCrrOiJ,
KpOIIIlhe.

Hamilton HRowe (C how V.T; 1964) KOpl1CTe cnenehe nojaose sa onnc npoueca
HHeKI1X KOMnOHeHTI1 uarepuenuaje:

op PamKO Pucmuh, ooueum, Lllyuapcxu draxynmem Ynueepsumema y Beoepaoy
op Tpuzopuje Mauau, peooeuu npodiecop, Lllyuapcxu ipaxynmem Ynueepsumema y Becepaoy
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- rytiarax HHTepu:eIII_U1joM (interception loss - Ie) je neo yxyrtanx nanasnna, sa

).(p)KaH Ha).(3eMHHM ).(enOBHMa sereranaje, KOjH ce HajBetiHM neno« eaanopaun

JOM spaha y arnocrpepy, a MalhH neo 6HJhKa ancop6yje;

- yayrpannse nanaanae (throughfall - Pt) cy neo yKyUHHX nanannna, KOjH ).(OC

nesa ).(0 3eMJhe Kp03 BereTau,HOHH noxpuaas, xao xanan,e ca mnnha, rpaaa H

crafiana, Kp03 Meijy)K6yHcKH npocrop y rrpH3eMHoM crrpary;

- CJIHBalhe HH3 crafirro (stemtlow - Ps ) je aeo yxyrnnrx nanasaaa, npunpeveno

3a).(p)KaH BereTau,HOHHM noxpnaanev, KOjH ce HH3 crafino CJIHBa ).(0 nonpurane

3eMJhHIlITa;

- yxynne nanaauae (total precipitation - Pb) cy KOnHqHHa rranaanna H3MepeHa aa

OTBOpeHOM npocropy, HnH H3Ha).( sereraunonor noxpnaaaa;

- HeTO nanasaae (net rainfall - Pe) npencrasrsajy neo yxynnnx naztaaaaa, KOjH

nocnesa ).(0 CJI060).(He rrOBpIlIHHe 3eMJhHIIITa, O).(HOCHO, cyvy ynyrpaunse KHIlIe

H resen,a HH3 crafino;

Ie=lk+Idmm], (1)
me cy lk - HHTepu,erru,Hja ua spouusava H OCTMHM ).(enOBHMa npsera [mm], xoja ce 0).(

pehyje ua OCHOBy napasa:

Ik=Pb-(Pt+P), (2)
npn qeMy cy Pb - yxynae nanasane [mm], P, - ynyrpaunse nanasaae [mm] H Ps - re-re

I-be HH3crafino [mm], H If - aarepuemmja rra rtpasexnoj sererauaja H IlIyMCKOj npocrn

pU,H (onpehyje ce aa OCHOBy MepeI-ba ysopasa npe H nocne KHIlIe, ann ce yrJIaBHOM He

acxaayje y 6HnaHcy, 360r MMHX Bpe).(HOCTH) [mm].

2. <IlAKTOPH KOJH YTINY HA HHTEPU:EIII.WJY

BeJIHqHHa narepuerumje 3aBHCH 0).( nne rpyrre rpaxropa:
- BereTaTHBHHX (yxynua nOBpIIIHHa )KHBe H MpTBe BereTaTHBHe Mace; rrOKpOBHO

CT, O).(HOCHO, nospurana non BereTau,HOHHM noxpaaasev npejaa yxyrnroj rrosp

IIIHHH; nonpacr; ce30HCKe aapajannje nHCHe rrOBpIIIHHe; panasocr rrOBpIlIHHa;

pacnopen JIHIlIna, rparrtaua H rpana),
- KJIHMaTCKHX (yqeCTaJIOCT, BpCTaH HHTeH3HTeT nanaanaa; 6p3HHa serpa),

Hrrrepuennuja 3aBHCH 0).( crpyxrype, CKJIOrra H CTapOCTH cacrojnae, xao H 0).(

npuaapnax 6HOJIOIlIKHX oc06HHa je).(HHKH (06JIHK KpOIlII-be; KBaJIHTeT xope), rozraunser

).(06a H perHOHMHHX pasnmca Be3aHHX sa nanaanae. JIHCHH HH).(eKC (rrOBpIlIHHa CBHX JIH

CTOBa y O).(HOCy na rrOBpIlIHHY XOpH30HTMHe npojexunje xpyne) sapnpa (R a h m a

n 0 v v.v., 1981): 60pOBH (4-10 rryra); 6pe3a H joaa (8-10 nyra); jena (20-22 nyra); ny
ronrmrsaaa jena H uyra (35-43 nyra). Taxohe, BeOMa je Ba)KaH nonozcaj cTa6JIa y caCTO

jUHH ().(oMHHaHTaH; cy6).(oMHHaHTaH; rrornnrrenj.jep 0).( rora 3aBHCH MorynHocT ).(HpeKT

aor KOHTaKTa ca nanaaaaasra. Bapajaunje y rycTHHH xpyne, H3Meijy Pa3JIHqHTHX spcra

ztpseha, rra qaK H H3Meijy xpyna HCTHX BpCTacy roTOBO ueorpanaxeae, llITO ce onpazcasa

na KOJIUqUHY nanasaaa xoja nocnesa na nonnory, Bpcre ca KpOllII-bOM rrupaMH).(MHor
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Hcrpasoraan,e UpOI~eCa aurepuenunje y 6yKoBo-jeJIOBoj cacrojnnn na I1J1aHI1HI1 I'O'!

06JII1Ka (cvpsa; jena; 60p) CBOLle BOLlY xa cTa6JIy, LlOK OHe ca 3a06JbeHOM KpOUHhOM

CBOne BOny Ka 060ny KpOUJIhe (xpacr; 6pecT; jasop). CJII1BalbeHl13 cTa6JIo 113HOCH Malhe

0Ll 5% (OLl yxyrnnrx nanaaaaa Pb) sa 6peCT, jacen, jasop H 60pOBe, LlOK sa 6yKBy H3HOCH

OKO 9% (Kittredge 1., 1948).

Harepnenunja cnera y l.feTHHapCKI1M rnyMaMa npencraarsa sazcan 113BOP BOLle.

qenmapl1 HMajy rycry xpoum.y, mrpasranannor 06JIHKa, xoja aanpncasa BeJll1KH neo na
najyher caera, ,l],e6JbHHa cnera YHYTap qeTHHapCKHX uryva onpascana erpexar anrepuen
unje, 6HBajynH Lly6Jba H3Mel)y crafiana a nnnha npeva cTa6JIHMa. QeTHHapl1 sanpacasajy
sunre BOLle Hero nnurhapn, y <l!a311 rrynor JIHCTalha. Ilpeva Trimble-y (C how VT, 1964),

rycra jennonooaa xerunapcxa cacrojnaa he aanpacarn t-~ ysynnax nanannna, a jour 11

nmue YKOJII1KO cy xpyne paasnjeaaje n xeruae -rapurhe. 3peJIHmnuhapn AnaJIal.fKHXnna

HHHa, crapocrn 100 ronuaa, HMajy aarepnennujy OLl 12%, na ronannsen HHBOy, LlOK 6e

JIH60p CTapOCTH cnera 10 ronnna HMa 15% (H ew lett 0.1., Nutter W.L., 1969). CMp

'la, jena H nyrnasaja HMajy mrrepnermnjy aa roLlHllIlheM HHBOy OKO 40%, 60pOBH 20

40%, a mnuhapa 10-20% (B eJI a ur e BHn B., 11op OBHn M., 1998). Ilpauryue Llp)l{e y

peaepan H esanopmny 25% on yxynnax CHe)l{HHX nanannaa, a OCTaJIe uryve OKO 10%

(C how VT., 1964). Ilpeva Brechtel-y, qHIlinelheM )l{6ylba y nonpacry, aarepuemraja

onaLla4-23%(BeJIarneBHn B., 'h o p o a a h M., 1998).

3. IIHTEPIJ,EIIl(lIJA Y EYKOBO-JEJIOBOJ CACTOJIIHII HA r01JY

3.1. 06J1aCT ucrpaacnaan,a

Hcrpaxunan,e je 06aBJbeHO na eKcnepHMeHTaJIHOM MHKpO-CJIHBy Baona IV
(A =0,098 km2), KOjH ce HaJIa3H YHYTap Hacrasne fiase Illyuapcxor <l!aKymeTa, na nna

HHHH [0'1. KJIHMaje yMepeHo-KoHTHHeHTaJIHa, nJIaHHHCKor rana, ca npOCeqHOM ronmu

1h0M KOJIHl.fHHOM nanaamra OLl Pb=1097 mm. TIJIyBHoMeTpl1jcKH pe)l{HM je KOHTHHeHTa

JIaH, ca 58% nanaanaa y rOnJIHjeM neny romme (anpHJI-OKT06ap). Ilpocesna ronmun.a

peJIaTHBHa BJIa)l{HOCT sasnyxa H3HOCH R=77, 19%, a cpenn.a ronnum,a resmeparypa Ba3

nyxa 9,54°C. ,l],oMHHupajy ceseposananaa u jyroHCTOqHH BeTpoBH.

[eOJIOllIKa noanora je OLl <l!HJIHTa, ca npocnojnaua MepMepa. 3eMJbHllITe je cMel)e

KHCeJIO, cpemse Lly6oKO (0,7-0,8 m), LlO Lly60KO(>0,8 m), ca CJIojeMuryvcxe crerse (0,15

0,20 m) II CHa)l{HHM xyMycHo-aKyMyJIaTllBHHM XOpH30HTOM y ysanasra. ,l],oMHHHpajy

6yKBa (45%) H jena (53%) npanrysrcsor 'rnrta, ca HellITO CMpl.fe H jasopa (2%), CTapOCTll

90-170 rOLlHHa. Cacrojnna npnnaaa acounjauaja Abieti-fagetum. TIOKpOBHOCT je OKO

72% (nospmana XOpH30HTaJIHHX npojexuaja KPOlUlhH y OLlHOCY sa yxyrmy noapunruy).

3.2. Merononornja

,l],upeKTHaMepelha YHYTpallIlhHX nanaanna Pt spmena cy OLl 1992-1997. ronnue,

TOKOM sereraunonor nepnona (Maj-oKT06ap). <1>opMHpaHo je ner MepHHXraxaxa, yHyTap
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excrrepaaetrrannor CJIllBa Baona IV (xrepna MeCTa 6p. 1, 2 11 3, HcnOA KPOlUaI-ba jene;
MepHa MeCTa 6p. 4 11 5, llCIlOA xpouraa,a 6YKBe). Vayrpaura,e nanaanne P, cy MepeHe
CTaHAapAHHM xmnonepmra, KOjll cy IlOCTaBJbeHH aa 1,0 m H3HaA noepunme repna, a na
oncrojaa.y OA 0,5 ill OA crariana, YKYIlHe rranasnae Pb cy MepeHe aa KlllUoMepHoj CTaHH
ua PacaAIIl1K-fBo3Aau, xoja ce HaJIa3H aa OKO 250 m (y saanyumoj JIHHHjll) OA MepHHx
rasaxa y cacrojnaa. CJIHBafbe HH3 cTa6JIo Ps HHje AHpeKTHo MepeHo, aJIH je aa OCHOBy
acrpaxaaatsa y csery yceojeno na Ps 113HOCll 5% OA yxynanx nanaamra Pb KOA jene, a
8% KOA 6yKBe (C how VT., 1964). Haxo jena HMa rrHpaMHAaJIaH 06JIllK xpoum,e (sona
ce CBOAll xa cTa6JIy), 6yKBa HMa seha ll3HOC cmrsaa,a Hll3 cTa6JIo Ps 360r rnarxe xope,
OAHOCHO, MaJIOr xoediauajeara noapnrnucse panasocrn (xoja je KOA craoana jene seha,
360r aspasaro panasnje xope), Hnrepuenunja na npaaeunoj sereraunja II lUyMCKOj
rrpocrapua If je saaeaapena, 360r MaJIllX BpeAHocTH, TaKO na ce yxynna narepuenuaja
I c nspaacaaaxao:

4. PE3YJITATH HCTPAlKHBAIbA

Ilonaun KOjll ce ozmoce na OCHOBHe xapaxrepncraxe MepHHX MeCTa, pacnon ape
AHOCTH YKYrrHe aarepnerrunje I c (MllHlIMaJIHe 11 MaKCliMaJIHe BpeAHOCTll sa nepnone Maj
oxrofiap, OA 1992-1997. rOAlIHe, y OAHOCy na yxyrnre nanasaae), xao II cpeznse spenno
CTlI, npaxasana cy y Ta6eJIll 1.

Pe3YJITaTll Mepefba, ncxasaan xao MeCe'-IHe spezurocra yxynne mrrepuenunje Ic'

y rrepaony OA 1992-1997. roznme, npnxaaamr cy na AlijarpaMllMa 1 11 3.

06jeAllfbaBafbeM CBHX Mepefba na MepHllM raxxaaa 1, 2 II 3 GeJIa), <j>opMllpaH je
jeAlIHcTBeH H1I3 OA 108 nonaraxa (nnjarpav 2), na 6aJll qera je Ae<j>lIHllcaHa perpecaona

Tafiena 1. OCHoBHe KapaKTepl1CTI1Ke MepHI1XMeCTa

Table 1. Main characteristics of observed points

Ir 5~ Lh~, o~L,o f 170~OjiOL~ojll'3~21'5-~l7'7j
Jlerenna. ds - npCHI1npeQHI1K (npeQHI1K crafina na BI1CI1HI1 ozt 1,30 m, MepeHo O,ll nospumae repe

na), h - BI1CllHacrafina, Ah - noapnrana XOpl130HTaJlHe npojexuaje xpounse, P - noxpon
HOCT (j - jeznrocrpyxa, e - nmnecrpyxa), Ic - mrrepuenuaja (pacrton apeznrocra sa HI13
ronnaa ocxrarpaa,a), I Csr - npocesna Bpe,llHOCT arrrepnenuaje (y O,llHOCY aa npocesae
nanasuae)
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Hcrpaxaaaa,e rrpoueca arrrepuenuaje y 6yKoBo-jenoBoj cacrojann na nnamnra fol.J
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)l,HjarpaM 1. Mecexae BpeJlHOCTIl YKYnHe mrrepuenuaje Ie
Diagram 1. Monthly values of total interception Ie
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)l,HjarpaM2. 3aBliCHoCT Ie=f(Pb)
Diagram 2. Relation Ie= f(Pb)
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Diagram 3. Monthly values of total interception Ie
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Diagram 4. Relation Ie=f(Pb)
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MCTpmKI1Balbe npoueca anrepuenunje y 6yKoBo-jeJloBoj cacrojnnn na nJlaHI1HI1 rO'f

3aBHCHOCT, H3Mel)y MeCe'fHHX Bpe,n:HOCTH yxyrme mrrepuemmje Ie H MeCe'lHHX spenno
CTH yKyIIHHX nanaaana Pb:

Ie=0,646·pbO,932 [mm]. (4)

06je,n:HlbaBalbeM HH30Ba Mepelba na MepHHM Ta'lKaMa 4 H 5 (6YKBa), epopMHpaH
je jenaucraen HH3 on 72 nonarxa (nnjarpav 4), ua ocuosy sera je ,n:eepHHHcaHa perpe
CHOHa 3aBHCHOCT, H3Mel)y MeCe'lHHX apenaocrn yxynne narepuermaje Ie H Mece4HHX
spenaocrn yxynnnx nanaauna Pb:

Ie=0,498·pbO,788 [mm]. (5)

Monenn KOjH cy yKJby'fHBaJIH, nopen ysymnrx nanasaua, H nexe npyre napaxrer
pe (cpezusaresmeparypa H penaruana BJlmKHOCT sasnyxa), HHCy IIOKa3aJIH IbHXOBy CTa
THCTH'IKy saasajaocr; TaKO na cy npaxasane cauo penaunje 4 H 5, KO,n: KOjHx cy CBH IIO
Ka3aTeJbH KBaJIHTeTa Mo,n:eJla sanosorsaaajyha.

5. 3AK.Jh~HA PA3MATPAlbA

Pe3YJlTaTH ncrpaaoraan,a na eKcnepHMeHTaJIHOM CJlHBY Baona IV, na f04Y, IIOKa
3aJlH cy na yKyIIHa mrrepuenuaja Ie 3aBHCH on yxynae KOJlH'IHHe IIa,n:aBHHa Pb' spcre np
seha, O,n:HOCHO, on 06m1Ka H rycrnne xponnse, nonoxaja crafiana y cacTOjHHH H IhHXOBe
CTapOCTH.

Ilpocesne spennocra aarepnennnje TOKOM sererauaonor nepaona (1992- I997),
sa crafina jene xpehy ce y pacnony Ie =43,7-53,3% (on yxynnnx nanaanua Pb), IIpH
'IeMy najsehe spennocra noxasyjy Mep~~ MeCTa 6p. 1 H 3, xoja HMajy anasajan yneo BH
tnecrpyxe nOKpoBHOCTH (48,0%, O,n:HOCHO, 53,6%). 3a crafina 6yKBe ,n:06HjeHe cy spen
HOCTH y pacrtony Ie =17,7-22,8%. Mepno MeCTO 6p. 5 noxaayje MaIhY apennocr HHTep
uernmje on MepHor~ecTa 4, HaKO HMa sehy XOpH30HTaJlHY npojexuajy spounse (177 m2,

O,n:HOCHO 95,8 m2) . Mehyrnu, crafino 6yKBe na MepHoM Mecry 6p. 4 HMa yacy H cnojean
rajy KpOWIhy, IllTOje nocnemrua KOMneTHUHje y cacrojnaa.

Hcrpasoman,e npoueca HHTepueIIUHje y 6yKoBo-jeJlOBoj cacrojmru na Ioxy, no
Ka3aJIO je naje yxynna nnrepnennnja Ie seha KO,n: xermrapa (jena) Hero KO,n: rnnuhapa (6y
KBa), 4HMe cy norsphena CBeTCKa HCKycTBa. Mel)yTHM, onurre oueue mrrepnenunje aa
HHBOy Cpfiaje, MOry ce rpopanpara TeK na ocnosy aHaJIH3e pesynrara ca MepHHx rasaxa
xoje 6H ce pacnopenune yHyTap CBHX KapaKTepHCTH4HHX aconajannja uryvcxor npseha.
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Ratko Ristic
Grigorije Macan

INVESTIGATION OF PROCESS OF INTERCEPTION IN BEECH-FIR STAND ON
MOUNTAIN GOCH

Summary
Part of the precipitation is intercepted by vegetation before reaching the ground. The por

tion of intercepted water, which is retained in storage of the vegetal cover and evaporates, is called
the interception loss. Interception represents important component of water balance, because of re
duction of total rainfall. 1t decreases potential for forming of surface runoff. Depends on complex
of vegetative and climate factors. In humid forested regions about 25% of the annual precipitation
may become interception loss. Results of investigation in beech-fir stand on mountain Goch are
presented in this paper.

Investigation was carried out on experimental catchment area Vaona IV (A=O.098 km2), in
association Abieti-fagetum, on mountain Goch, in Central Serbia. Standard rain gauges were used
to determine total precipitation and throughfalls, during vegetation period (1992-1997). Total in
terception (Ie) depends on total precipitation (Pb), kind of trees, shape and density ofthe crown, po
sition in the stand and age. Average values of interception (lcsr) during vegetation period (1992
1997), amount to Ie =43.7-53.3% of total precipitation (fir), and Ie =17.7-22.8% (beech).

Sf Sf
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