
H3BECTHSI HA B'bJJfAPCKOTO fEOfPACl>CKO ,ZJ.PY)KECTBO 
To11 XVIII (X XVIII) 1980 

nOB'bPXHOCTEH BO)(EH OTTOK B CM'bPIJOBH HACA)l(J{EHH'1 
flO)(JJO)l(EHH HA AKTHBHA CTOflAHCKA HAMECA 

He. Paea 

Haca:>1<,Z1.eHHS1Ta OT CM'bp11 (Picea excelsa Link) noKpHBaT 3tta11H­
TeJJHa TepnTopHSI y eac, oco6eeo B Puno-Po.noncKHSI MacHB, H y11acTey­
aaT aKTHBHO B'hB qmpMHpaHeTO Ha BOJl.HHSI 6aJiaHc Ha MHoro HallJH peKH. 
llpe3 nocneJJ.HHTe .11.eceTHJieTHSI Te ca npe.nMeT Ha HHTeH3HBHa eKcn.noa­
TaUHSI qpe3 H3pe:>KJJ.aHe H H3CHtJaHe Ha Jl.'bpBOCTOSI H DOJI3yBaHe Ha TpeB­
HaTa pacTHTeJIHOCT OT ceJicKocTonaHcKHTe )l{HBOTHH. ToBa BMelllaTeJI­
CTBO HMa KaKTO eKOJIOrHtl:HH, TaKa H CTOD3ijCKH nocJJeJJ.CTBH.SI, Hayqa­
BaHeTO Ha KOHTO H3HCKBa cneuHaJIHO BHHMaHHe. 

3aKOHOMepHHTe npoMeHH B IlOB'bpXHOCTHH.SI (CKJlOHOB) BO,lleH OTTOK 
6 Sixa H3y'IaBaHH B npe,llCTaBHTeJIHH CM'bp'IOBH HaCa:>K,Zl.eHHSI, .o6eKT Ha 
cTonaHcKo B'h3.Zl.eiicTBHe no cesepHHTe CKJIOHoBe Ha Puna, OT 3oHaTa Ha 
OilTHMyMa B TeXHHSI eKOJIOrHtJeH apeaJI. npHHa,Zl.Jle:>KHOCTTa Ha OilHT­
HHTe Haca:>K)l.eHHSI K'bM THna ,,cBe:>Ka Jl.0 BJia:>KHa CM'bP'IOBa ropa Ha JJ.'bJI­
OOKH no'IBH" (neTKoB H .11.p., 1966) - oT V KJiac Ha B'b3pacT, I 6oHHTeT, 
ocHrypsrsa 6a3a 3a nonyqaaaHe Ha cpaBHHMH pe3yJJTaTH (Paes, 1973). 

npHJJO:>KeH 6erne eKcnepHMeHTaJieH MeTO)l Ha H3CJie)lBaHe - .Zl.'b:>K­
,Zl.yBaHe c HHTeH3HBHOCT 1 mm /min H KOJIH'lecTBO 60 mm B 63 OilHTHH 

n JJ9rn.H no MeTO.Zl.a Ha Mon'laHos, Cepa<t>HMOB (1958) c .ll.'h.>K.ll.OBaJJHa 
CHCTeMa Ha BHOJl'IeB, nHMnHpeB, KHTHH (1969) . . nony'leHa 6e 3H3· 
'IHTeJIHa HH<t>opMauHsr 3a npoMeHHTe s cTpyKTypaTa n Ka'lecTBaTa Ha 
.ll.'hPBOCTOSI, Ha TpeBHoxpacTOBaTa H M'bXOBaTa noKpHBKa, Ha r o p ­
CKaTa IlOCTHJIKa H DO'IBeHHTe xopH30HTH B 3aBHCHMOCT OT CTeneHTa 
n a H3pe:>K,Zl.aHeTo Ha Haca*.ZI.eHHHTa H narn.aTa Ha .ll.06HT'bKa. Pe3yJITaTHTe 
c a IlO)l.JIO)l{eHH Ha CT3THCTH'lecKa o6pa60TK3. 

noB'hpXHOCTHHSIT OTTOK B CM'bptIOBHTe eKOCHCTeMH ce <i>oPM.Hpa 
B 3aBHCHMOCT OT BH.ll.a H CTeneHTa Ha aHTpo11oreHHOTO B'b3)1.eHCTBHe (Ta6JI. 
1). lJpe3 o6pa60TKa Ha OCHOBHHTe . pe3yJIT3TH OT H3CJie)lBaHeTO ce no­

Jiy qasa <t>opMyJJa 1, 3a Bp'b3KaTa Me:>K.llY cTeneHTa Ha H3peJK,!laHeTo Ha 
.11.'hPBOCTOJI - CKJioneHOCTTa (S), H Koe<J>Hu.HeHTa Ha nOB'bpXHOCTHHJI 
BO)J.eH OTTOK npH HOpMaJIHH ycnoBHJI (Kn): 

0,170 
( I) Kn=0,778- (\ 'lAll_n IC'.! ('_L(' a-18.911.1-S)' 

K'hAeTo e e oqmBa Ha HaTypa.11HRTe J1orapHTMH (e:::::::::2,7182 . h), npa 
Kot!l»HQHeT HI perpecHSI '1) = 0,75. 



.64 Ha. Paee 

Ta6nuna 
H3MeHeHue Ha nos-,,pxHocmHua eoiJeH ommo" B 3asucuMocm om ctCAoneHocmmtJ 
Ha cM7>p'loeua iJ'&peocmou npu HOpMa.11tu ycAoeua u npu 1ta/lu11ue Ha nawo 

Hop1111.111111 yc11oall1 I Ha.1111q11e na n1wa 
Cuone•oCT ' 

OOB'lopZHOCTIH aOACH OTTOll 

s I m• I ltn I mm I llp 

!,0- 0,9 5,7 0,094 38,4 0,640 0,9-0,8 1,9 0,031 35,8 0,597 0,'l- 0,6 7,0 0,117 40,6 0,677 0,5-0,4 11,0 0,184 44,1 ·0,735 0,3-0,1 15,4 0,257 45,3 0,755 0,0 J6,7 0,279 49,3 0,822 

flpH HaJIHIJHe ea nawa ce no.11y11aea uspa3 (2): 

( 2) K,= 0,79. Kn+0,59 
npH r~0,70, K'b.zteTO KP e Koecl>HQHenT aa noB'ltpxeocTHHH OTTOK apa 
H&11H11He ea nawa. 

AliaJIH3'bT Ha DOJIY'leHHTe peayJITaTH DOK8388, qe OOTHM&JieH 00'1· 
BCHO-XH,ztpOJIO}KKH $KT B CM'bp'IOBHTe HaCaJKAeHHSI ce nony11aea npH 
CKJloneHOCT Ha JJ.'bPBOCTOSI 0;8-0,9 (K,.=0,026). ' B peaynTaT OT H3-
pelKJJ.81ieTO Ha .ll'bpBOCTOSI CKAOHOBHJIT OTTOK HapaCTBa OT 9 .u.o 11 n ... 
TH, .ztOCTHraiiKH MaKCHMYM CJieJJ. O'hJIHO H3qHCTB8He Ha ropaTa (K,.= 
= 0,279). B ttaii-r'bCTHTe Haca:>K.U.eHHH (S = l,0- 0,9) ce oqepTaea TeH­

JJ.eHI.\HSI K'bM H3BecTHo enowaeaHe Ha XH.AponolKKHTe ycnoBHSI. OUle 
no-roJieMH npoMeHH B reHe3HCa Ha OTTOKa HaCT'bOBaT CJieJJ. ,AonycKaHe 
nawa Ha ceJICKOCTOnaHCKH }KHBOTHH B CM'bp'IOBHTe HaCa}l(,AeHHH. 3a 
o6eKTHTe Ha H3CJie.l{BaHe ce OT6eJIH3Ba HapacTBaHe Ha IlOB'bpXHOCTl{Hll 
BO)J.eH OTTOK OT 2,8 .AO 23,5 O'bTH (Kp = 0,597 ..llO 0,822), T. e. Ha Henpo­
.ltYKTHBHO H3pa3XOJ{BaHe H~ BO.AtlnTe sanacu, H BO.AH ..llO fOJISIMa He­
paBHOMepHOCT B pasnpe.l(eneHHeTO Ha pe'IHHSI OTTOK. 

OT Te3H .n,aHHH ce BIOK.Aa, qe c~'bp'IOBHTe Haca}l(,lleHnSI, pacniUJ.H 
npH CXO.AHH eKOJIOfH'IHH YCJIOBHH, HO nspe.zteHH B Hee,AH8KBa CTeneH, 
peaJIH3HpaT pa3JIH'leH no11eeHo-xHJ{ponolKKH e<PeKT. TaKa HacalK.Ae­
HH.R C'bC CK.7IoneHOCT 0,8- 0,9 HMaT MHHHMaJJeH pa3XO.ll 3a CKJIOHOB 

OTTOK H C'brJiacHo KnacncpHKaU.HHTa Ha MonqaHoB, CepaqmMOB (1958) 
ca B I KJiac no CTeneH Ha BO.l{OoxpaHHOCT (K <0,05). flpH H3pe1K­
,llaHe o6aqe, ce'bpsaHo c npHJio.>KeHHeTo Ha rnaeHHTe ceqe e CM'bp'lo· 
BHTe Haca}l(J{eHHSI H CBe}K,AaHe CKJIOOeHOCTTa .11.0 0,4- 0, 7, C'bUJ.HTe Ha­
C8.>K,AeHHSI npeMHHaBaT B'bB I I Knac Ha BO.AooxpaHHocT (0,05 < K < 
< 0,25), a CJie,A CHJIHO H3pe)K.ltaHe (CKJIODeHOCT 0,3) H oco6eHO cne.u. ffb.11-
HO H3CR'laHe Ha .ll'hpBOCTOH - e III KJiac Ha eo.ztooxpaHHOcT (0,25 < 
< K < 0.50). PSI3KOTO BJiowaeaHe Ha noqeeuo-XHJlponolKKHTe Ka'IecTea 

I 
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11a CM'bp'IOBHTe ropH ecne.ACTBHe ,llonycKaHeTO Ha narna iia JlOOHT'bK ce 
11101<,!la OT cpaKTa, qe C'bQJ.HTe eaca:>K,!leHHSI nona,!laT B IV H .!lOPH V KJJac 
1111 BO)l.ooxpaHHOCT (K <0,50) - Paee (1975). 

CT~U.HoHapHHTe MHKPOKJIHMaTH'IHH Ha6JIJOJ{eHH.H noKaseaT, qe npe 
11 1p e:>K)l.aHe Ha 1rnyqaeamfTe Haca:>K)l.emrn ce 3acHJIBa TeHJ{eHU.HHTa K'bM 

1.400 
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CKAOf1eHocm 

cJ>u r . I. 3a,n'DpmaHe Ha Bo.naTa OT TpeBHo-xpacToBaTa H M'bXOBaTa IlOKpHBKa B 3a· 
llllCHM OCT OT CKJIOilCHOCTTa Ha CM'bp<!OBHH .!J.'bpBOCTOH npn HOpMaJIHH YCJIOBHH (A) ' 

H npn nama (B) 
l·lg l. water preserved by herbaceous pl ants, bushes and moss in accordance with 
I he spruce stand canopy in natural conditions (A) and when grazing is available (8) 

11poceeTJI.HBaHe, 3aTOilJI.HHe H sacywaeaHe Ha npHseMHHH aTMoccpepeH 
('JIOH. Toea BO)l.H )1.0 CMSIHa Ha ceHKOH3)1.p'b.>KJIHBHTe H BJiaroJIIOOHBH 
I peBHH H M'bXOBH BH)l.OBe OT CBeTJIOJIJ06HBH H no-cyxoycTOH'IHBH c no-
1 panaea JIHCTHa IlOB'bpXHOCT, )l.OMHHHparn.H B H3pe.l{eHHTe CM'bp'IOBH 
r opn. HapacTBa noKpHTHeTo, o6HJIHeTO H sanac'bT opraHH'IHa Maca 
11 a Ta3H pacTHTeJIHOCT, KOeTO sacHJIBa BO.l{03a.l{'bp:>Karn.HSI ecpeKT Ha pa­
l'THTeJIH&Ta noKpHBKa (cpnr. 1). TosH BHJl BOJ{03a.l{bp.>KaHe npoTHBO· 
~eHCTByea Ha o6pa3yBaHeTO Ha DOB'bpXHOCTHHSI OTTOK, HO HMa TBnp.u.e 
MaJIKa CTOHHOCT (no)I. 0,5 mm), sa )I.a OKa3Ba 'IYBCTBHTeJIHO B'b3.l{eii­
l'TBHe Bopxy 6aJiaHca Ha CHJIHHTe ,l{'b:>K)l.OBe. flpH BaJie.>KH Ha,l{ 5 mm 
II H3yqaeaHHTe ropH TOBa IlOJIO}KHTeJIHO B'b3,l{eHCTBHe ry6H CMHC'bJI, 
l''bH KaTo IlO'ITH U.HJIOTO BaJie.>KHO KOJIH'leCTBO ,l{OCTHra IlO'IBeHaTa no­
llb pXHOCT (PaeB, 1974) . . ETO sarn.o 3·a ycJIOBHSITa Ha eKcnepHMeHTa 
t1pe3 BJIHHHHeTO Ha TpeBHO-M'bXOBaTa IlOKpHBKa He MOLKe )I.a ce ,lla,l{e 
·1a.AOBOJIHTeJIHo o6srcHeHHe Ha npoMeHHTe B noe'hpXHOCTHHH eo,lleH 
OTTOK. 

MHoro IlO-TSICHa e Bp'b3KaTa o6aqe MelKJJ.Y npou.ecHTe Ha OTTOKa 
II HHKOH OT CBOHCTBaTa Ha ropcKaTa IlOCTHJIKa, KOHTO ce npoMeHSIT B 
3aBHCHMOCT OT H3pe.>K)l.aHeTO Ha Haca.>KJ{eHHHTa. 

I HHecTHI Ha 6a11rapCKOTO reorpa4>ctco Jl·BO, T . XXVIII (XVIII) 
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YcTaHOBHBa ce, qe H3cHqaHeTO Ha .llopBocToH ycKopHBa pa3na 

raHeTo H MHHepaJIH3aU.HHTa Ha opraHHqHaTa MaTepHH, KOeTo BO.llH Jl1 
HaMaJIHBaHe Ha MOlll.HOCTTa H 3anacHTe Ha ropcKaTa nocTHJIKa (OT I 0 I, 7 
B ha Ha 62, I t B ha )leBeT ro.llHHH cJie.ll ronarn ceq). 3acHJIBa ce OTHO 
CHTeJIHOTO yqacTHe Ha )lOJIHHH IlO-IlJI'bTeH CJIOH Ha ropcKaTa IlOCTHJIKa 

(oT 1,58 OTHOCHTeJIHH e.llHHHU.H npH S=0,94 Ha 4,39 npH n'bJIHO H3 -
cHqaue). 

Ta6JIH~a 2 
H3MeHeHue Ha H!UCOU ¢u3u11Hu ceoilcmea Ha eopc_Kama nocmu.111Ca cnopea 

cK.11oneHocmma Ha cJ.t'bp11oeume Haca31CaeHuR 
~ 

IlJI"bTHOCT I Ilop&03HOCT 

CK.llOD•HOCT I 0THOCHTeJIHO I TerJio 

I I g/cm• o6wa HekallHJIRpHa 

s I d I (! ,I %. o6eMHH 

1,0- 0,9 1,709 0,249 85,43 43,33 
0,9-0,8 1, 713 0,227 86,74 48,50 
0,7-0,6 1,714 0,258 84,94 42,59 
0,5-0,4 1,792 0,287 83,98 38,52 
0,3-0,l 1,981 0,324 83,64 34,59 
. 0,0 1,958 0,349 82,17 27,83 

Oco6eHO THCHa e Bp'b3KaTa Me:>K.llY CTeneHTa B H3pe:>K)laHeTO Ha 

.ll'hPBOCTOH (S) H IlJI'bTHOCTTa ( p) Ha ropCKaTa IlOCTHJIKa (Ta6JI. 2). 113-
MepBaHHHTa noKa3BaT, qe cJie)l n'hpBHTe 9 rO)lHHH OT ceqTa IlJI'bTHOCTTa 
Ha ropcKaTa nocTHJIKa HapacTBa cpe)lHO c 53,7%, T. e. no 0,015 g /cms. 

3a BCeKH 10% OT r'bCTOTaTa Ha HOpMaJIHHH JI.'hPBOCTOH (PaeB, 1973). 
ToBa npeJI.H3BHKBa JI.erpaJI.aU.HH B TaKHBa BOJI.Ho-qm3nqHn CBOHCTBa 

KaTO o6rn.a nopb03HOCT, HeKailHJIHpHa nopb03HOCT, noqBeHO-XHJI.POJIO>K­
KH KOHCTaHTH H np. B TOBa OTHOilleHJ-le c MHOro roJIHMO 3Haqemi:e e C'b­

Kparn.aBaHeTO Ha HeKailHJIHpirnTa nopb03HOCT Ha ropcKaTa IlOCTHJIKa 
OT 48,50% npH CKJioneHOCT 0,8-0,9 Ha 27,83% CJieJI. Il'bJIHOTO H3CH­
qaHe Ha CM'bpqoBHH JI.'bpBOCTOH. 

B KOMnJieKca H3CJieJI.BaHH clJaKTopi-1 OT oco6eHa Ba:>KHOCT 3a Ha­

pacTBaHe Ha OTTOKa ca H3MeHeHHHTa B HeKanHJIHpHaTa nopb03HOCT .. 
BOJI.OOT.llaBalll,aTa cnoco6HOCT H rJiaBHO B yBeJIHqaBaHeTO Ha IlJI'bTHOCT­

Ta Ha ropcKaTa IlOCTHJIKa, KaKTO ce BH>K,na OT H3pa3a 

(3) Kn=0,778- 0
•
17 

npH ri~0,79, 
p 

K'b.lleTo Kn e Koeqmu.HeHT ua noB'bpXHOCTHHH BO.lleH OTToK; p - nn'bT­
HOcT Ha ropcKaTa nocTHJIKa, g/cm3• 

BJiollleHHTe <tJ11311qHH CBOHCTBa Ha nocTHJIKaTa npe.llH3BHKBaT' 

HeraTHBHH npoMeHH B'bB BOJI.HO-clJH3HqHHTe H CBOHCTBa, KOeTO B KpaH-

' 
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11a CMeTKa BO.llH JI.O He6JiaronpHHTHO pa3npeJI.eJieHHe no eJieMeHTHTe Ha 
llOJI.HHH 6aJiaHc Ha Bp'bXHHTe nmrneHH cJioeBe (clJHr. 2). HapacTBaHeTO 
11 a CKJIOneHOCTTa H orpaHHqaBaHeTO Ha nalllaTa OKa3BaT IlOJIO:>KHTeJIHO 

II h3,Zl;eHCTBHe Ha,Zl; XHJI.POJIO>KKHTe Cl30HCTBa Ha ropcKaTa IlOCTHJIKa. 

50 
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0.85 0.95 o.oo· 0.20 o.45 0.65 o.es 0,95 
CKAoneHocm Ha ObpOocmotJ. 

- 3aflt1p)l(aHa Bo!Ja ~ noQ,bpXHocmeH ommo1r CJ· UHf/JuAmpa"un 

. 
<llnr . 2. Bo.zteH 6aJiaHc Ha ropcKaTa nocTHJIKa B 3aBHCHMOCT OT CKJioneHOCTTa Ha 
('Mb p'IOBHSI .zt'hpBOCTOfl npn HOpMaJIHH ycJIOBHSI (A) H npH HaJIH'llfe Ha narna (B) 

l -31AbplK8H BO)(a; 2 - no1bpx•ocTeH Ol'TOK; 9 - 11u<j>HJ1Tpa11HR 

Fig. 2. Water balance of the forest litter according to the spruce stand canopy 
in natural condi ticns (A) and whrn grazing is av<silable (B) 

J - preserved water; 2 - surface flow; 3 - Infiltration 

llaH:-6J1aronpHHTHO C'bqeTaHHe Me:>KJI.Y napaMeTpHTe Ha BOJI.HOclJH3Hq- -
UHTe H JI.pyrn CBOHCTBa ce ycTaHOBHBa npH CKJioneHOCT 0,8- 0,9, KOeTO 

! B'bB Bp'b3Ka c onTHMH3aUHHTa B CTPYKTypaTa Ha BO.llHHH 6aJiaHc Ha 
ropcKaTa nocTHJIKa (PaeB, 1976). CT'hJIHOTO CKJIOilHBaHe Ha cM'hptto­

BHTe Haca>KJI.eHHH (1,0-0,9) npe.llH3BHKBa 3a6aBHHe B npoueca Ha pa3-
JiaraHe Ha nocTHJIKaTa. 06pa3yBa ce no-TBop.n.a H Te:>KKa Top¢eHHCTa 
Maca BcJie.llCTBHe IlJI'bTHOTO CJienBaHe c f'b6m~ xiiclJH Ha ona,naJIHTe Hf­
JIOJIHCTa. TaKa cTaBa o6HCHHMO • cna6oTo noKaqBaHe Ha CKJIOHOBHH 

OTTOK B HaH-r'bCTHTe CM'bpqoBH . Haca>KJI.eHHH. y IlJI'bTHHBalll,OTO JI.eH­

CTBHe Ha nalllaTa e CXOJI.HO c TOBa Ha H3pe:>KJI.aHeTO H BO,ll;H JI.O C'blll,HTe 

HeraTHBHH pe3yJITaTH, HO B orn.e no-roJIHMa CTeneH. 
Bp'b3KaTa Me:>KJJ;Y IlOB'bpXHOCTHHH OTTOK H C'bCTOHHHeTO Ha rop­

<:K aTa nocTHJIKa cTaBa orn.e no-oqeBHJI.Ha, KaTo ce no,nqepTae, qe <tJop· 

MHpaHeTO Ha. OTTOKa ce H3B'bpurna rJiaBHO Ha,Zl; H B ropcKaTa IlOCTHJIKa. 
l13MeHeHHHTa B nocJie)l.HaTa BO.llHT .llO aJI.eKBaTHa npoMHHa B CKJIOHO~ 
BHH OTTOK. ETO 3alll,O ropcKaTa IlOCTHJIKa e rJiaBHHHT npHKO JI.eikTBy­

e arn. cpaKTOp 3a ¢opMHpaHe Ha OTTOKa B o6eKTa Ha H3CJieJI.BaHeTO. 
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Ilpe.llCTaBJHIBa HHTepec H3MeHeHHeTO Ha HSIKOH CBOikTBa H Ha 
ropHHSI notrneH ,,MHHepaJieH" CJIOH, HO BJIHSIHHeTo Ha Te3H npoMeHH e 
HecpaBHHMo c so.n:operyJIHpaw.1ne csoiic1'sa Ha ropcKaTa nocTHJIKa. 

B 3aKmoqeHHe cJie.n:sa .n:a ce H3T'bKHe, qe noBopXHOCTHHSIT so.n:eH OTTOK 
B ll3ytiaBamne CM'bptIOBH eKOCHCTeMH ce cpopMHpa B TSICHa Bp'b3Ka c 
aHTponoreHHOTO B'b3.lleiicTBHe. OnTHMaJieH noqseHo-xH.n:poJIOLKKH e¢eKT 
ce noJiytiaBa npH CKJioneHocT Ha .n:opBocToSI 0',8- 0,9. CHJIHOTO H3peLK­
,llaHe Ha .ll'bpBOCTOSI BO.llH .n:o IlOtITH 11-KpaTHO HapacTBaHe Ha OTTOKa. 
B Haii-r'bCTHTe HacaLK.n:eHHSI (cKJionettocT 1,0- 0,9) ce oqepTasa H3-
secTHo BJioIUaBaHe Ha xH.n:poJIOLKKHTe ycJIOBHSI. Oco6eHo HeraTHBHa 
e poJISITa Ha naIUaTa - CKJIOHOBHSIT OTTOK HapacTBa .n:o 23,5 n'hTH B 
cpaBHeHHe c HeHapyIUeHH ycJioBHSI. fopcKaTa nocTHJIKa B Hacam.n:eHHSl­
Ta e rnaBHHHT npSIKO ,lleikTByBaIII, cpaKTOp B peryJIHpaHeTO Ha Il0B'bpX­
HOCTHHSI BO,lleH OTTOK. 
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SURFACE FLOW IN SPRUCE FORESTS INFLUENCED 
BY INTENSIVE ECONOMIC ACTIVITIES 

/. Raev 

(Sum m a r y) 

The water balance deformation related to the surface flow, formed as a result 
of the animal grazing and low density of forest stand canopy, is investigated in 
spruce stands on the north slopes of Rila mountain. Applying the method of 
watering in 63 sample plots the author concludes that: the surface flow coefficient 
( I() depends on the forest stand canopy (S) - formula l, ri=0.75; the surface flow 
is minimum when the values of canopy are 0.8-0.9; with the decrease of spruce 
ca napy density the flow intensity is 9-11 times higher and reaches its climax 
when the forest clear cut takes place; in the most dense forests (S= l.0-0,9)a 
t endency of worsening the hydrological conditions is marked; grazing makes the 
f low more intensive in all stages of canopy density decrease (up to 23.5 times -
formula 2, r=0.70). 

The changes of hydrophysical parameters such as water-giving ability, non• 
capillary porosity and especially soil fensity (p)-formula 3, ri= 0.79 are the 
main factors for surface flow formation in the spruce stands under investi­
gation. 

Keeping the values of forest stand canopy between 0 .8 and 0 .9 and avoiding 
the grazing are reliable ways to diminish the surface flow in spruce ecosystems. 


