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AMICTPAKT

Bo cBeTOT, 3a YyTBpAyBalkhe Ha MHTEH3UTETOT Ha pEleHTHaTa epo3’ja ce KOpUCTAT
OGpojHU MeTOoAM 1 Mofenn. Tre Bo OCHOBa MOXKAT f1a ce TofesaT Ha TePEeHCKH, 1abopaTOpUCKN
u emnupucku. Curte MMaaT CBOM NPEJHOCTH U HEOCTATOLM, HO KaKO JJOCTa INPaKTUYHU M
HajuecTo ynoTpeOGyBaHM ce eMIMPUCKATe MaTeMaTHIKHA OoOpa3omy KOM BO KOMOWHAIH@ja cO
COBpEeMEHNTe CO(PTBEPCKHU pellleHnja HyJaT ToJleMa PeallHOCT U JeTalTHOCT BO M3BeyBame Ha
nocTankuTe. Bo TpygoT € mpe3eHTHpaH eficH TaKOB MpUMep KOj ce ofHecyBa Ha KymaHOBckaTa
Kornuna.

ABSTRACT

For estimation of intensity of soil erosion, in the World scientists using numerous methods
and models. All they may be divided in open space methods, laboratorical and empirical. All of them
have some advantages and disadvantages, but often are used empirical mathematical expressions in
combination with contemporary software packages in which case offers great reality and detality
applications . In this work is presented one example who is related with Kumanovo basin.

BOBE]

HajcnoseH fies1 o mpoydyBameTO Ha pelleHTHaTa epo3mja € yTBpAyBambe Ha
HEj3MHUOT IPOCTOPEH M BPEMEHCKH WHTeH3uTeT. Toa mpeTcTaByBa MHOTY TEXKOK
npoGiieM Koj He MOXKe fia ce pelln ufeaidHo. TelKoTuute goaraaT Off OCTOEHe Ha
MHOTY rojeM Opoj (aKTOpu Off KOM 3aBHCH HHTEH3UTETOT Ha eposuja, Kako U
HEMOXHOCTa OJf HUBHO MU(pepeHupame u Myntuiuaiupame (Jlazapesuh, 1968). Op
ipyra cTpaHa, Aypd W Kora OM MOXKeJo Ja ce omdarar cuTe (PakKTOpH, OCTaHyBa
HajTEIIKUOT IpoOJieM - Meperme WM KBaHTHTATUBHO YTBPAyBame Ha HM3HOCOT Ha
epo3mja, buejku epo3mjaTa e HellpeKWHAT Mpoliec, BO KOj ce CMeHyBaaT OTKUHYBAaHe,
TpaHcHoOpT U akymyiamuja. Co fpyru 300pOBH, HAHOCOT KOj CTHTHAJ JJO MEPHHOT
HHCTPYMEHT, MOXeOH NoBeKe INaTu OWI NPUABIKYBAaH BO IpaBell Ha HAKJIOHOT
(VTasapesut, 1975). Bo OcHOBa, MOCTANKHUTE HITO C& KOPUCTAT Ce PA3INIHU U 3aBUCAT
on Gpojum aktopu (BUI Ha epo3uja, TOJEMUHA Ha WCTPaXKyBaHO Moapavyje,
noTpebuTe, NeIUTe ¥ MOXHOCTHTE KOU ce Ha paclojlarame  CIlL.).

" ViBuria MuseBck, WHcTutyT 3a reorpaduja, [IpupogHo-MmaTeMaTnuku pakyiareT, ['a3u Baba
66, Ckomje
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OCHOBHM METOIM 3A YTBPAYBAILE HA THTEH3UTETOT
HA PEHEHTHATA EPO3MUJA

3a yTBpAyBake Ha HTEH3UTETOT Ha epo3Hja ce KOpHCTaT Pa3HOBUIHH
TepeHCKH, JTabOpaTOPUCKM M EMIHPHUCKM TOocTanKh. HemocTaToOKOoT Ha mpBuTe e
HEMOXHOCTA Jla ce TIOBTOpaT M MpoBepaT 3aToa LITO ce OiBMBaaT CO YIecTBO Ha Op30
MPOMEHJIMBY €JIeMEHTH (KIIMMAaTCKHATE eJIeMeHTH, pelfjepoT, paCTHTEITHAOT IIOKpUBaY
W JIp) ¥ peJaTUBHO HENPOMEHJIMBH (PakTopH (T€ONOMIKHOT coctaB m fip.). Om apyra
CTpaHa, 1ab0paTOPUCKATE METOU OBO3MOXYBaaT MOBTOpPYBakhe M KOHTpOJIA, HO BO
yCIOBU KOM HE €€ UACHTHYHH CO NPHPOJHUTE, OUAejKH € CKOpO HEMOXHO fa ce
IpeHecaT CI0XEHUTEe MPUPOJHN YCIOBU U HUBHATA MEIY3aBUCHOCT.

1. TEPEHCKH METO/JHA

TepeHckHuTEe METOAM ce KapaKTEPUCTUYHM IO TOoa INTO ce NPUMEHYBaaT BO
IpUPOJHA CpPEeVHAa U TU OfjpasyBaaT peajHUTe NpupopHu yciaosu. Ho ucture Tme
YCIOBHA C€ MHOTY IPOMEHJIMBA KaKO IPOCTOPHO, TaKa U BPEMEHCKH, Ia CKOPO €
HEMOXHO Jla ce IOBTOpaT WK Jla ce reHepanusupaar. Ha npumMep, gypu u Bo cocema
MaJio CJIMBHO HOfIpadje, MOKaT fia ce jaBaT pa3HOBUJHHM HAKJIOHU, pa3ndeH reoJIONIKH
COCTaB, pa3JINuEH pacTUTENEH U XXKUBOTUHCKU CBET U Jip. MIcTO Taka, BO BpeMe Kora ce
KOPHCTH TEPEHCKHOT METOJI, MOXKeOH Ke ce MOjaBi HeOYeKyBaHO TOJIEMO KOJINYECTBO
Ha BpHEXHU, WIM TaK HEOUYeKyBaHO CYyIIeH Iepuof, Na AoOueHHTe pe3yNTaTh
3HaYUTEIIHO Ke ce pa3lInKyBaaT of] peajHuTe. 3aToa BaKBUTE METOAM ce KOPHUCTaT CO
OflpefileH! OrpaHU4YyBarbha, OTHOCHO ce KOMOWHMPAAaT W HaJIOMOJIHYBaaT CO OCTaHATHTE.
ITokapaKTepUCTUYHU TEPEHCKHA METOIU CE:

a) Metop Ha ipodunu;

6) MeToj Ha IUIOYHHMIIY;

1) MeTop Ha epO3UBHY AP,

n) Metop Ha penepu;

e) XuapoTeXHUYKU METOIH;

¢) MeTop Ha KaprecT IPUMEPOK;

r) Merop Ha paguoakTueH Ce-137,

x) dororpaMeTpucKku MeToiu (MeTOU Ha JaJIeYnHCKa e TeKIuja) U Ap.

Bo mpakca, HajMHOTY ce KOPHCTH METOAOT Ha €pO3MBHU MapIienH, 3a Koj ce
cMeTa fieKa faBa M HajioOpum pesyiartath. CylmIThHa Ha MeTofaTa € INTO CIopef
ofHampey, AeUHUpAHM KPUTEPUYMH, Ce W3[BOjyBaaT NOBPIIMHM CO TMPEUU3HO
yTBpieHa ToJeMHHa. Bo MOAHOXjeTo T.e. HAjHUCKHOT JeJl Ha ceKoja Mmaplena ce
IIOCTAaByBAaaT TOTANM3aTOPU WU pe3epBOoapd 3a MEPEHme Ha KOJIUYECTBOTO Ha
epogupaH HaHOC. BupiejKu mapuenuTe ce INOCTaBeHH Ha OTBOPEH IPOCTOp, ION
Pa3IMYHU NPUPOJHH YCIOBU (HAKJIIOHU, NEOJIOMIKN COCTaB, BereTanyuja), TOOGHeHUTe
pe3yJITaTu ce OCTa PeaslHu.

HcrpaxyBamaTa Ha €pO3UBHHTE NapLeiy, 3aeJHO CO JIabopaTOpPHCKUTE
aHaJIN3H, TOCITYXXIIe Kako OCHOBA 3a TOOMBambe Ha eMIMPUCKU MOJIEJH, KOH JieHeC ce
IIUPOKO KOPHUCTEHH 3a NMPOIeHKa Ha IPOCTOPHUOT UHTEH3NUTET Ha epo3uja.
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2. JABOPATOPUCKU METOJIH

JlaBGopaTopuCKUTe METOAM 4YHMHAT MHoceOHa Tpyma, KOM MOXKaT fa Oupar
[OIIOJIHEHNEe Ha TEpeHCKHUTe, a 3aefHO CO HHUB Ja IOCIy>XXaT ¥ KakKo OCHOBa 3a
U3BeyBamkbe Ha eMIUpUcKH Mofienn. CyliThHa BO HUBHATA MPHMeEHa € IITO MOPeaTHo
»~IIpEHeCyBame,, Ha MPUPOIHUTE YCIOBU BO JJaGopaTopuja (07 OTBOPEH WIH 3aTBOPCH
THUIT), a BOEJHO W 3a0p3yBame Ha NPHPONHHUTE HPOLECH 3a la OMiaT pesyiTaTHTe
BHJIJIMBH 3a MOKPATOK BPEMEHCKHU MepHol. Bo 3aBUCHOCT Off TUIIOT Ha Mepema (Iaiu
ce aHaJM3Mpa PACTPECHTO 3eMjUIITe, IOIYBP3aHM WM KOMIIAKTHH KapIeCTH MacH,
[laJy € BO Ipalllalkbe BOJHA epo3dja MM TepMHUYKa epo3Hja, ce KOPUCTU pa3InyHa
ompema. Ilpum nabopaTopucka aHajn3a Ha HMHTEH3UTETOT Ha BOJHA epo3uja Bp3
pacTpecuTo 3eMjullTe, ce KOPHCTH CIelWjaJHO KOHCTpyHpaHa JH3HMEeTpHCKa
amapaTtypa, BO KoOja ce IIOCTaByBa HENOPEMETEHO 3eMjHIITe CO OfpefeHI
kapakTepuctuku. Of TOpHaTa CTpaHa, Ha IPOMEHJIMBA BHCOYMHA, Ce IMOCTaByBaaT
MOXJOBHU arperaTd, Kaj KOM MOXe Ja ce peryiumpa IpeuyHHKOT Ha KalKure,
HHTEH3UTETOT Ha BpPHEHe, BpeMeTpaeweTo U Ap. Taka, 3a Hepuop off HeKOJIKY Meceln
MOXaT fja ce CUMYJIMpaaT yCIOBH KOU BO NMpHpOAaTa TpaaT HEKOJIKY roguHu. Jobpo e
BO NOYETOKOT Jla MOCTOjaT CHUMYJITAaHH Mepema - BO NPHPOAHa U 1abopaTopHcKa
CpefiuHa, 3a Jla ce COIJIefla CTeNeHOT Ha OTCTallyBame. 3Hauu IPEeSHOCTUTE Ce BO
3HAUUTEJIHO IOKPAaTKOTO BpeMe Ha HM3Be[lyBalke Ha EKCIEePHUMEHTOT, MOXHOCTa 3a
MOBTOPYBame Ha UCTHOT U CJL., 2 HEJOCTATOLMTE ce Toa IITO KOJIKY | Jla ce TexXHee, He
€ MOXHO Ja ce W3BpIIM MLEJOCHO 'Komupame' Ha NPUPOJHUTE YCIOBU BO
nabopaTtopuja. Iloce6eH mpobiemM IpeTcTaByBa 'NPOU3BOACTBO" HAa BOACHU KalKy
KOM IO NIPeYHUK U Op3MHaTa, OMHOCHO KMHETHYKAaTa eHepruja Ke ofropapaaT Ha OHUE
BO mpupopaTa. Taka, MOXKAOBHUTE arperaTd KOJKY M Jja ce BHUCOKO INMOCTaBeHW, a
MaKCUMYMOT BO CBETCKHTe JabopaTopum e okoiy 10 M, He Moxatr fa Ty 3abp3aat
KalKuTe [0 Op3MHaTa IITO ja MMa MOXAOT NpH yAapoT Bo Tiaoro. OBoj mpobiem
OOMYHO ce pa3pemyBa CO HUBHO WCTHUCHYBal€ IOJ TOJIEM NPUTHCOK, INTO MaK
[OBelyBa [0 3TOJIEeMEH HHTCH3UTET Ha BpHEHE U MOMall NPEeYHHK Ha KalKHTe.
Hajrosem HoXXa0BEH cCUMYJIaTOp 3a JabapaTOpPUCKO UCIUTYBake¢ HA MHTEH3UTETOT Ha
epo3mja, KOj IMa MOXKHOCTH 3a MPOMEHa Ha HAKJIOHOT Ha 3eMjHLITETO, U3TPAJICH € BO
eHTapoT 3a reoMopgornoruja Bo Kaena, ®pannuja. Anaparypata e gosra 20.4 M,
mpoka 1.4 m u gma6oka 0.7 M. (Govers u op, 1987).

HajHOB TpeHp BO CBETOT € KOMOMHAIja Ha 1JaG0opaTOPUCKA METOAN U METOHOT
Ha €pO3UBHHU Hapuenn. YecTo, oMaauTe NOXAOBHU CUMYJIATOPH, Off JabopaTopujaTa
ce M3HecyBaaT BO IIPUPOJIHA CPEefIUHA U Ce COIVIeflyBa pa3iiKaTa BO pe3yJTaTUTe Of
nBere Mepewa. Ce cMeTa JeKa BakBaTa KOMOMHaIUja, MOXe fAa jaje HajTOYHU
pe3yJiTaTy, Ia BO MIHIUHA BEPOjaTHO IBETEe METOAM ce M0YeCTO Ke ce KOMOMHIpaar.

3. EMIIMPUCKU MOJIEJIN

Bupejku TepeHCKUTE U TabOpaTOPUCKUTE METONU Ce MHOTY CKalld, HeKaje
TEeIIKO IPUMEHJINBH IIa M coceMa HECOO[BETHH, NMOceGHO aKo cTaHyBa 300p 3a
noroJjieMa MOBPIINHA, Pa3paboTeHN ce OPOJHM eMIMPHCKU Mofenn (M3pas3u) 3a IITOo
NOOOjeKTHBHO (KBAaHTUTATHBHO) OflpelyBame Ha MHTEH3UTETOT Ha eposuja. I1pu Toa,
MIpaBeHN Ce Pa3sHOBUJHM CHOpENOM, aHAJM3UPAHU ce pe3yJITaTHTe O TePEeHCKHUTE U
71a00paTOPUCKUTE UCHUTYBarha 3a Pa3lIMYHMA TUIOBU Ha 3€MjUINTA NPH IPOMEHIINBU
NPUPOAHA YCIOBH (aHamm3a Ha (paKTOpUTe Ha eposuja), a AOOMEHHWTe eMIMpPUH ce
IIPOBEPYBAaHU BO NIPUPOJHYU yCIOBU.
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Crnopep; I'peropn 1 BanuHr, eMIONPUCKATE MOJENIM BO OCHOBa ce fesaT Ha:
npoctu (black box) Kapge ce 3eMaaT BO NPEABHJ caMO IIIaBHHTe Napamerpu (caMo
BpHEXKH WIIM CaMO HAKJIOHM U CJ1.), JONOJHETH (grey box) KaJie ce 3eMaaT BO NpeABHL U
HEKOH JIeTalld, ONHOCHO MOBeKe NnapaMeTpy U clioxkeHu (white box) Kajie ce BKIyYeHU
pedrcH cuTe AeTald T.€. TapaMeTpH Off KO 3aBUCH MHTEH3UTETOT Ha eposuja (Gregory
& Walling, 1973). Op oBue oOpa3ony, AeHEC BO CBETOT TJIABHO c€ KOpHCTaT
CIIOXKEHUTE, T.€. OHUE KOM 3eMaat BO IIPeABHJ rojieM Opoj Ha MOKa3aTelu.

Bo mocnepHOo BpeMme, MOKpaj MaTeMaTHYKHTe oOpa3oly, W3paboTeHH ce U
KOMIIjyTepPCKH MOJIeNI KOM Bp3 6a3a Ha fjafiecHuTe MOAaToIH 3a MOTpeOHNuTe (pakTopH,
OJTHOCHO COOJIBETHHOT aJITOPUTaM, MHOTY Op30 ro IpecMeTyBaaT CTENeHOT Ha epo3Hja
3a IajieHo Mofpayje T.e. CIIMB, OTHOCHO MPOAYKIMjaTa Ha HaHOCH (TOIMIIHO, 3a MOBeKe
FOJIMHM, IO KM° W CII.) U JIpyru ejeMeHTH. Hajmosnatu TakBu nporpamu ce EPIC,
RUSLE, GRASS, SPATIAL ANALYST n npyru. Of goceramHoTO UCKYCTBO BO paboTa co
OBHe TPOTPAMCKH TaKeTH, MOXe Jla ce 3aKJIy4Hd JileKa ce 3aCHOBaaT Bp3 IpeNoKpHBakbe
Ha [UTHTAJU3MpaHN TeMaTCKW KapTH Ha [AajeH MpocTop: TeoJollka KapTa,
XHUIICOMETPUCKAa KapTa, BereTalyicka KapTa, KapTa Ha BpHexu u ci. Co HuBHa
KOMOMHaIMja, porpaMara T'l IpecMeTyBa COOJBETHUTE MapaMeTpu M H3paboTyBa
KapTa Ha MHTEH3UTeT Ha eposuja. [JobmeHata Ga3za Moxe fma ce moBpxe co 'MC
alIMKaldyd M Jla TOCHYKM KaKo HWHAMKATOp 3a IpeB3eMale Ha aKTUBHOCTH 3a
3allITHTa Off epo3Hja U KOH3epBallja Ha 3eMjUIITeTO.

COPTBEPCKU MOJIEJT HA PEIIEHTHATA EPO3HNJA
BO KYMAHOBCKATA KOT/IMHA

IIpu npoydyBame Ha peljeHTHaTa epo3mja (1 aKyMyJjanyja) Ha MPOCTOPOT Off
KymanoBckara Kornuna, HanpaBeH e obup ga ce mobue copTBEpcKH MOAeN KOj e
3acHOBaH Ha emmupuckuoT obpasen op C. TaBpunouk (Gavrilovic, 1972). OBoj
obpa3sel, nako e co3fajieH YIITe BO IIeeceTUTe TOIUHM, Cellak MOXe Jla ce cMeTa KaKo
IOBOJIHO mpucatimm 3a mpoctopor of Peny6Gnuka Maxkegonmja. MmeHo, TOj e
mpousJe3eH Off TePeHCKUTe U JIaGOpaTOPHUCKUTEe IpOydyBama Ha MHTEH3UTETOT Ha
eposuja Bo cmuBoT Ha Jy:xkHa Mopaa (CP JyrocmaBmuja), KOj HO TNPHUPOIHO-
reorpadckaTta (PU3HMOHOMEja € MHOTY CIMYeH CO LEHTPATHUOT W MCTOYHUOT feNl Ha
HalllaTa IpKaBa, a Bo Tue paMKu 1 KyMaHoBckaTa KotinnHa. Micto Taka, foceralHuTe
Mepema Ha 3aCUIyBalbeTO Ha BOJHNUTE aKyMyJlallii BO MakefoHHja, MOKaXKyBaat ieka
pe3yaTaTuTe ce ocTa peajHi, OFHOCHO € KOHCTaTHPAaHO HUBHO Majio OTCTAIyBamhe Off
OHMe TOGUEeRN O eMIIpHUCKHOT Tat (I ). CammoT 06paser riaacu:

3 3 =
Weoa=T * Hypy * 1 * NZ” * F=n'/200. Kafie
®  Wea - IPeTCTaByBa BKYIHA MPOAYKLMja HA €PO3UBHE HAHOCH BO OJIPENIEH CITUB BO
3
M

e T -e TeMHmepaTypHHOT KOe(DHUIMIEHT Ha NOApaYjeTo KOj ce foOuBa 1o 00pas3enor:
[ )
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®  Hg,y - IPETCTaByBa CpeiHA TOAMIIHO KOJIMYECTBO Ha BPHEXKH BO MM, a ce JoOUBa Of
H30XUETCKUTE KapTH;

e 7 -wu3HecyBa 3.14;

e 7 - e KoeUIUEHT Ha epo3Hja Bo cauBOT. Toa e HajBa>KHUOT WICH Ha paBeHKaTa
MOXe fla ce JoOue aHATUTHYKU Off TEPEH, WK IIaK CHopes o0pa3enoT:

Z=y*X*a(p+j)

Bpenmnocra Ha KoedunueHTor e on 0.1 (Hajenaba eposmja) go 1.5 u moBeke
(HajemmHa  eposmja). YsleHOBUTE Of TOCIENHHOT W3pa3 ce pa3paboTeHH BO
MMOHATAMOIITHUOT TEKCT.

HagepeHnoT oGpasel] ciIy>Ku 3a OfpefyBamhe Ha CPeTHOTOAUIIHATA IPOAYKIH]ja
Ha epo3WBeH HAHOC M HeroB NPOHOC HU3 flafieH Npodui (BO BU Ha CyCHCHAUpPAH U
BJleYeH HaHoc). IIpW NpoydyBameTO Ha WHTEH3MTETOT Ha peleHTHa eposuja BO
KymanoBckaTta KoTnuHa, 3a IpB IaT UCTHOT € NPAMEHET Ha efleH coceMa HOB HAa4MH.
MMeHo, HaMecTO [la ce aHajdW3MpaaT CIMBHATE NOApadja KaKo HajMaal IMPOCTOPHU
LIeJIMHA 32 KOU ce IpecMeTyBa MHTEH3UTETOT Ha ep3uja, ma Bp3 0a3a Ha HUB Ja ce
nobue W3HOCOT 3a ILiejaTa KOTJINHA, IIOCTaNKaTa e U3BefieHa Bo oOpaTHa Hacoka. Toa
o MpUYMHA LITO cTaHyBa 300p 3a TrojeM INpOCTOp, TakKa IITO aKO ce TPTHe Of
CIMBHHTE MOfApadvja, MOXAT Ja ce jaBaT KyMyJIaTHBHH OTCTallyBamkba BO JOOHEHHTE
pesynaTaTu. Bo cBeToT BeKe e NpUMeHyBaHa BaKBaTa METOMOJIOTHja, AYpH U Kaj
aHaJM3a Ha caMuTe CIUMBHU Nofpadja. Ilpu geranmHaTa pa3paboTKa Ha (paKTOpHUTe Ha
pelieHTHaTa epo3rja Ha KOTJIMHATA, € COTJIeJaHo fieKa pa3lInKUTe BO paMKUTe Ha eJJHO
CIMBHO NOfpayje MoOXKaT Aa OupgaT MHOTY TOJNEMH, a Of Apyra CTpaHa, ACJIOBH Of
HEKOJIKYy COCEJHU CIIMBa, MOXaT fla OMAaT co pedyncd MACHTHYHN KapaKTepUCTHKHU.
3aToa, 3a yTBpAyBalkhe Ha MHTEH3UTETOT Ha epo3mja, ce TPrHa CO U3ABOjyBame Ha
MHOTY IOMajil NPOCTOPHU EJUHULIM KOUM Ke OMEAaT paMHOMEpPHO paclopefcHH HU3
nenata KotimHa. Ce mocTaByBa Ipalllakheé KOJIKaBa Tpeba jla O6ujie MOBpIIMHATa Ha
ceKoja eJNHUIa, 3a fa ce IOCTHTHe ONTHMAaJIeH paclopef M MOKPUEHOCT Ha
npocropoT. Bo MeToposnormjata 3a n3paboTka Ha KapTaTa Ha XeMHCKa epo3Hja BO
Peny6nuka Cp6uja, I1. MaHOjIOBHK, KAKO IMMHT OfipejlyBa HOBPIIMHE of 1o 1 KM%, 3a
KOM Ce aHaNM3WpaaT cuTe MOTpeGHu mapametpu (Manojilovic: 1992). Ho pypu u Ha
TaKa MaJjla MOBpPIIMHA, MOXaT Jja ce jaBaT roJIeMH pa3jIiKH{ BO MOTJe]] Ha HaKJIOHUTE,
TreoJIOUIKNOT COCTaB, BereranyjaTa M ocTaHaTHTe (akTopu. 3aToa CO IIOMOII Ha
nporpamckuoT nakeT SURFER, u3Bpmeno e rpugyBame Ha KOTJIMHATA, MPH IITO ce
u3nBoenn 47.200 paMHOMEPHO pacmopefieHn TOYKU WM OKONy 35 TouKHM (apeann) Ha
KM?, cO efluHe4Ha nospimHa of 0.02875 kM* ogHOCHO oKoity 2.9 xa (1357,03 : 47200 =
0,02875). Cekoja Touka e pedUHHpaHA CO CBOUTE NPABOATONHM KOOPIUHATH U
HaJMOpcKa BucounHa. [loHaTamy, cropey o6pasenor Ha C. TaBpuinoBuk (a Toj He e
OTpaHMYeH BO OJHOC Ha TIPOCTOPHUOT ondar), OApefiecH e KIMMAaTCKO-
XUIICOMETPUCKMOT TIOTeHIWjaJl Ha epo3’ja Koj ce OfHecyBa Ha BpHeEXUTe U
TeMIepaTypuTe (IIpecMeTaH e TeMIepaTypHUOT Koe(HIUEeHT 3a ceKoja TOUKa, KaKo 1
BHCMHATAa Ha BpHEXHTe 3a mcTaTa). Ilocramkata e W3BefjleHa €O IMOMOII Ha
HaJMOpcKaTa BHCOYMHA Ha ceKoja Todka ¥ perpecujaTa 3a TeMIepaTypuTe u
BpHeXHTE 10 o6pasenor Ha A. JlazapeBcku . 3a TeMieparyparta MCTHOT IJIACH: [ =
13.49 - 0,35H - 0.009H, a 3a BpHexure R = 407,05 + 49,68H - 0,60H xage H

OGpazenor ce ofHecyBa 3a gmenl oj Pemy6imka MakefoHHja BO KOj e omdaTeH
npoydyBaHUOT npoctop. (aszapesciku, 1993).

=
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mpeTcTaByBa HaJMOpcKa BucouymHa Bo xektomerpu (1 xekromerap = 100 m). Co
MHOXEHe Ha TeMIepaTypHUOT KOe(pUIUEHT U CPeJHOTOUIIIHATA CyMa Ha BPHEXH 3a
cekoja TOuYKa, foOmWeHa e KapTa Ha NOTEHLIUjaJloT Ha eposdja Bo KymaHOBckaTa
KoTnmHa, Koja He T 3eMa BO NpeABUJ APYTUTe AETEPMHHAHTH, OJHOCHO TIOT
MpeTHocTaBKa Koe(pUIMEeHTOT Ha epo3nja Z 3a ceKoja To4yKa fla OfiroBapa Ha eHUIA.
KapraTa mokaxyBa KaKBO BiHjaHHe (pellaTUBHO) MMa HaAMOpcKaTa BUCOYMHA M
KJIMMaTa (TeMmrepaTypuTe W BpPHEKUTE) Bp3 MHTEH3UTETOT Ha pelEeHTHaTa epo3wja.
Crnopepny Toa, 6u Tpebalo MHTEH3UTETOT HAa epo3’ja fa pacHe cO 3rojieMyBame Ha
HaJIMopckaTta BHcounHa. Ho Toa e HajympocTeHa IeMa Koja He TH 3eMa BO INPEIBUN
OCTaHATHUTe, MHOTY 3Ha4ajHH (PaKTOpU KaKO TEOJIOHNIKMOT COCTaB U TEfOJIOIMKHUTE
KapaKTEepUCTHKH, BereTalyjaTa 1 HAUMHOT Ha KOPHUCTEHE Ha 3eMjUIITETO, HAaKIOHUTE
W BUJIMBHUTE MpOLECH Ha €pPO3UBHO JE€jCTBO. 3aToa, KapTaTa Ha MOTEHIUjaloT Ha
epo3uja, MHOTY OTCTaIyBa Off peallHaTa cocTojoa.

Bo noHaTaMoIlHaTa MOCTaNKa € IPeMUHAaTO KOH aHAJUTUYKO OfipeflyBamke Ha
Koe(pUIMEeHTOT Ha epo3mja Z 3a cekoja of HaBemeHuTe 47.200 Touku. 3a Taa e,
NpPBUH Ce ONpeflellyBaHU KoeduiueHTuTe Y (KoeUIHMEeHT Ha epOguOWIHOCT Ha
KapIlecTUTe Macl U NMo4yBeHaTa MOKpHBKa U ce ABKkH of 0,025 3a ronu u KOMIaKTHA
epynTUBHU Kapmu 1o 2,0 3a MeCOKJIMBU HeBp3aHW MouBM) M X * a (KoeduIMeHT Ha
ypeAaeHoCT Ha MpocTopoT Koj ce apwmwku of 0,1 3a rycto nmourymenu noppayja ao 1,0 3a
ronuau). BpepmHocTuTEe 32 KOoeHUOUEHTOT Y ce AOOGHMEHM cO AWTHTalNu3anyja Ha
reoJiomka (MHKeHepCKO-TeOJIONIKa) U IefoomKa kapta Ha KymanoBckata KorimHa
U W3[IBOjyBalkbe Ha COOJBETHHTE 4YJIEHOBH KOM Ce pa3lIMKyBaaT IO CTENeHOT Ha
epopubunHocT. [Ipu Toa e ob6paTeHO BHMMaHHE Ha KapaKTepoT Ha TIIOTO, OAHOCHO
fady cTaHyBa 300p 3a MENOJOLIKM IOKpUBa4 WIM Toja Kaprecra Maca. Ilpu
ofipeflyBarbeé Ha COONBETHUTE BPEJHOCTH, OCBEH TEeMAaTCKHUTE KapTH, KOPHUCTEH e
METOJOT Ha TEPEHCKO HCTpaKyBame. Koe(UIUeHTOT Ha ypeleHocTa Ha TEPEHOT "X *
a" e MoOMeH co UTHTaNn3aluja Ha Tonorpadcku kaptu Bo pasmep 1 : 100.000 co kou e
ondatena Kymanosckata KornuHa, Ipu mITO ce M3[[BOjyBaHU Mofipayja co pa3invHa
BereTalycKa MOKpUBKa. Bo TeKOT Ha nocTrankara BOIeHa € ToJIeMa CMeTKa 3a AeTaTHO
U IpPenu3HO OrpaHWYyBamke Ha INYMCKU HOApadvja, Iofpadja co rycra >kOyHecTa
PacTUTEHOCT, MACUINTa, JUBAAN, OBOUITAPHHUIY, JI03ja, OPAHWYHN MOBPIIUHMA U CII.
OcBeH KaprorpadckaTa OCHOBa, KOPUCTEHH ce aepo(OTO CHUMKH, MaHOPaMCKHU
¢ororpacdun, TepeHckH 3abellelIKM M OCTaHATa PACHOJOXINBA NOKyMEHTalyja.
Bropuor fien, npeTcraByBa 36Hup off Koe(pUIUeHTOT ¢ (OpoeH eKBUBAJICHT HAa BUJINBH
U U3pa3eHH epO3WBHH IMPoIEech OfpefyBaH CO [AeTajJHU TepPEeHCKHN HCTpaXKyBama U ce
meku of 0,1 3a moapayja Ge3 BUVIMBY Tparu Ha eposuja, o 1,0 3a cuitHo epoupann
nofpayja) ¥ HAKJIOHATE HAa TEPEHOT BO MPOUEHTH. [IpON3BOAOT Off MPBUOT U BTOPHUOT
el Ha 0Opa3elloT ja faBa BKyIHAaTa BPeTHOCT Ha KOe(PHIMEHTOT Ha epo3uja.

Co KopucTeme Ha HaBeJeHHOT MeTOj, AoOHeHa € CpefHa BpeJHOCT Ha
koeduimenTor Z 3a KymaHoBckata KornmHa Koja wusHecyBa 0.41 (cpemna
MOBpIIMHCKA eposuja). Ilopagm Toa MTO KOe(UIMEHTOT € Ompefle]ieH 3a CeKoja
ellMHeYHa noBpiInHa off 2,875 xa (a Takeu ce 47.200), Moxke co(pTBepcKH a ce nodue
IpocevHaTa BPEeTHOCT 3a OMJIO KOj MIPOCTOpeH omndaT BO paMKHUTe Ha KoTiauHata. Ha
Kpaj, cO MHOXKEHe Ha MOTEHUHUjaJoT Ha epo3uja U Koe(UUUEHTOT Ha eposyja, ce
nobuBa NpoAyKIUja Ha epo3MBEH HaHOC 3a ceKoj apeas. Ha mpumep, kKako e gobucH
MHTEH3UTETOT Ha epo3Hhja Ha AaJieH apeall BO MojipayjeTo Hajl KaMeHoroMoT Kpacra?
Co pururanusanyja Ha TomorpadckaTa KapTa, Ha TO4YKaTa 3a Koja ce OfipefyBa
KOJIMYECTBOTO HAa €pO3MBEH HAHOC U ce [OJENeHH IpaBOarojHU KOOpAWHATH M
COOIBETHA HAJMOpCKa BUCOYMHA (x = 7561.51; y = 4660.11; = = 479 m). 3a oBaa
BHCOYMHA CO(TBEPCKHU NMPeCMETaHNOT MOTEeHIMjall Ha epo3Huja cropef obpa3enoT Ha
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TaBpuiioBUK n3HecyBa 2226 (BpHexu 632 MM, * TemnepaTtypen Koeduiuent T = 1.12 *
3.14 = 2226). 3a koedunumeror "Y" magena e Bpemnoct 0.9 (Guuejku TepeHOT e
n3rpajieH OJf KOMIIAKTHM jYPCKY BapOBHUIM, HaMecTa NpeKpHeHH co LPBEHWNa), a
BpefHocTa 3a X * g m3HecyBa (.77 (cmpomamiHa TpeBHa Bereranuja). Ilopagu cma6o
W3pa3eHuTe BUJIMBH EpO3WBHH mponecu, 3a ¢ (dpu) e gageHa Bpegnoct oxp 0.2.
Hakmonor Ha TepeHot fgobueH codrBepcku e 31%, omnocHo 0.31. Cnopep Toa,
KoeduimeHToT Ha eposuja Z Ke uznecysa 0.9 * 0.77 * (0.2 + 0.31) = 0.69 * 0.51 = 0.35, a

UHTEH3UTETOT Ha eposuja W, = 2226 * v0.35% = 460 mYxm’. Toa 3Haum feka

TEPEHOT C€ OJIMKYBa CO cnaba ep031/1ja, HOITO € TVIAaBHO peE3yJITaT Ha TeOJIOIIKUOT
COCTaB, HAKO OCTAHATUTEC (I)aKTOpI/I C€ ocCTa IIOBOJIHHU.

4685

4680

4675

4670

4665

4660

4655

4650

7535 7540 7545 7550 7555 7560 7565 7570 7575 7580 7585 7590 7595

Kapra 6p. 1: CnenududHa cpeJHOrOJUIIHA TPOAYKIHja Ha HAHOC BO
Kymanosckara Kornuna (Bo M*/kM*/rop.)

On wu3BefieHUTe IpecMeTKH IIPoU3JieryBa JeKa BKyNHAaTa CpPeXHOTOAMIIHA
NpOAyKIHja Ha epo3uBeH HaHOC Bo KymanoBckaTa KoTnuaa usHecysa 899.923 m® ninm
OKOJIy 2 MWJIMOHM TOHH, a crienudguunara 663,157 M*/KM%TOJI, OTHOCHO okony 1460
T/RMYTOT .

Mopenor gaBa To4Ha KapTorpadcka mpeTcraBa 3a IPOCTOPHUOT MHTEH3UTET
Ha epo3yja, Taka UITO BO 3aBUCHOCT Off IOTpeOHUTe U LelUuTe Ha MPOydyBambe, MOXaT
Ja ce U3ABOjyBaaT Iofpadja KOM IITO ce Of MHTepec, a ce KapaKTepusmpaaT cO
pasiIMYeH UHTEH3UTET Ha epo3Hja.

" TlpeTBOpameTo Ha M° BO TOHH € CIOpeN ONIITO YCBOEHHTE BPETHOCTH 3a TEXHHA Ha
HAHOCHMOT MaTepwmjad, mo koj 1 M° uma Texuna oy 2,2 Toun. Ho Toa € caMo OKyJIapeH IpHoy,
Ouniejkun Tpeba ma ce 3eMe BO NPEABHA W KapaKTepOT Ha epONUpaHHOT MaTepHujall: THIl Ha
KapIeCT! Mach OTHOCHO 3eMjUIITe, TPaHyJIOMETPUCKH COCTAB M CJI.
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Bo TaGena Gp. 1, gajieHN ce TOBPIIMHHUTE CO COOABETEH CPEHOTOMUIICH
WHTEH3WUTET Ha epo3Hja, OJHOCHO CPEeTHOTONINHA crienruIHa MPORYKIHja Ha HAHOC,
6e3 moceGHO /1a ce M3BOjaT HOBPINWHATE TMOJ] AaKyMYJIaldja.

TaGexna 6p. 1: Ilperaen na noppumnante ox Kymanosckara Kotimna co cnenugnana
CpeTHOr OHIIHA MPOYKIHja HA epPO3HBEH HAHOC.

clieyug. upoo. Ha HUOBPULUHA
HAHOC 60 MY/KM*/200. 80 KA 80 %
<100 54.92 4.05
100-200 127.38 9.39
200-500 425.67 31.37
500-1000 471.72 34.76
1000-2000 257.67 18.99
> 2000 19.67 1.45
ce 1357.03 100.00

Bo kornmHaTa, ce jaByBaaT MOBPIIMHH CO pa3jiMyeH CpPefHOTORUIIEH
WHTEH3UTET Ha BOJHO-MeXaHMUKa epo3mja. MalmoT MHTEeH3uTeT Ha eposuja (mo 200
M/KM?/TOJ1) € KapaKTEePUCTUUYEH 3a KPajHUTE 3allafiHu JEJOBU OfI KOTJIMHATA, KOU Ce
MOKPHUEHH €O TycTa IIyMcKa BereTanuja (6yka u gab), KakKo W ajyBUjaJIHUTE pAMHUHA
Ha norosiemute peku: Ilunmma, Kymanoska n Kpusa Pexka. Op mpyra crpaHa, ronemMu
MOBPIINHY Off HICTOYHUOT fleJl Ha KOTJIMHATA, ce MOJJIOXKHA Ha NHTEH3UBHU PELeHTHO-
€pPO3UBHU MPOIIecH, TaKa IITO clenu(puyHaTa rOUIIHA MPOAYKIHja Ha HAHOC, JOCTHUTa
Hajt 3.000 M*/kM*/rog1, oco6eHo Bo cnuBOT Ha IleTpomHnna, [Ip3asa u Bucrpuna.

Moxe pa ce Booudd jeKa HajroneM fena oj KymaHoBckaTa KorTiamHa ce
KapaKTepHu3npa co cpefjHa 0 YMepeHO CHIIHA epo3Hhja, OFHOCHO CO CPEeJHO TOfUIIHA
nponykimja Ha Hanoc of 500 go 1000 M /kmYrom. Toa ce TJIAaBHO CpeUIIHHUTE
OpaHOBMAHO PUTYECTH IOfpadja, KOU ce KapaKTepus3upaaT CcO IEeCOKJIMBa IOYBEHA
MMOKPUBKA, a ce KOPUCTAT 3a OAIJIef[yBamhe Ha eIHOTOAUIIHN XXUTHU KYJITYpH IOCeGHO
IMYeHNIa ¥ MYeHKa. HemTo nomasa nospmuHa 3agaka nofgpadjeTo co NpoayKiyja Ha
Hanoc of1 200 go 500 m*/km*/rop. TIpeTcTaByBaaT TepeHH CO Majl HaKJIOH, TOKPUEHH CO
ferpajupaHa IIyMcKa BereTalyja WIM IOJ IacUIITa, OBOIITAapHUIM, JI03ja U CI.
IIpocTopHO ce pasMecTeHH IO ceBepo3anafHuTe AenoBu Ha Ckomcka llpaa I'opa u
OKOJIy ayBHjaJIHUTe paMHUHHM Ha JIunkoBcka Peka n Komapka.

INoBpmIMHUTE CO CpEeTHOTOAUIIIHA MPOAYKIMja Ha epo3uBeH HaHoc noMefy 1000
u 2000 m/kmrop. 3adakaar 19%. Toa ce mopgpadja co cuiIHa e€posuja, MOTOIEMI
HaKJIOHH Ha TEepeHOT, NpPeKpHeHH CO CHpoMalllHa TpeBHa BereTalyja WIM coceMa
orosieHn. Ha HUB ce jaByBaaT ¢popMH Ha MOBPIIWHCKA U JJIaOMHCKA epo3Hja, KaKo H
CHUIIApH, TU3TajIMIITa, YPHUCH U cil. Hajrosmemo nmpoctpaHcTBO 3achakaaT Bo Kosjaunja,
Bo cnuBOT Ha KpuBa Peka u kpajHuTte ucrounu najuau Ha Ckorncka Lpua I'opa.

Crnopep npecMeTKHTe, fiesioBu off KymaHoBckaTta KoTimHa co cpefHOTOffUIIIHA
npoaykiyja Ha Hanoc omery 100 u 200 m*/kM*/rog. 3acpakaaT camo 9.4 % ofI BKynHaTa
noBpinHa. Toa ce HajHUCKUTE nofpayja o Kymanosckoto Ilone, nomefy JInnmkoBcka
Peka n Komapka. CnaGuoT MHTEH3UTET Ha epo3hja, ce NOJKH Ha TJIMHecTaTa Mo4YBa
co moOpa CTpyKTypa Ha Koja ce OfIJIeflyBaaT >XHUTApuly, TYTyH WU T'PagUHapCKH
KYJATYypH.

Hajmama noBpmmHa 3acpakaat moapadjata co cocema ciiaba eposmja of] eHa 1
eKIleCMBHAa epo3Mja oOf Jpyra crpaHa. [IpBuUTe NpPOCTOpPHO ce HaofaaT BO
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jyroumcrounure rycto mouryMmenu penoBu op Ckomcka llpra T'opa, amyBujamHuTe
PaMHMHH Ha IOTOJIEMHUTE PEKH KOU ce NOJ JIMBajid, IIyMHU, OBOLITApPHULM U OCTaHaTa
rycra pacTUTENHOCT M Ha JpPYyrd IOMajl JIOKaJIUTeTU. Bropure ce jaByBaaT BO
HCTOYHUTE JEJIOBU Off KOTJIMHATa U ce pe3yliTaT Ha BiHMjaHHe Ha MoBeKe (PakTOpH:
NIECOKJINBA IIOYBEHA MOKPUBKA WM TEPEH U3rPaficH Of BYJIKaHCKU TY(OBH, OTOJIEHOCT
Ha TepeHOT u O6pojHu (popMH Ha MOBPLIMHCKA U JlTaOUHCKa epo3uja.

3AKIYY0K

Bo tpymor "CodTBepcko Mofenupame Ha HHTEH3UTETOT Ha pelieHTHaTa
eposmja Ha npuMepoT Ha KymanoBcka KoTnmHa", HampaBeH e oOHMpl COBpeMEHHTE
NOCTUTHYBamka Ofi MH(popMaTHyKaTa OOJIacT Ja ce NpuUMeHaT Bp3 yTBpAyBame Ha
WHTEH3UTETOT Ha epo3Hja BO HaBefeHHOT mpocTop. PaboraTa Ha codTBEepcKHOT
MOJieN, HOKaXka JeKa camaTa IIOCTallka € MHOTY IIOE€JHOCTaBeHa BO OJHOC Ha
"KJIaCUYHO W3BEyBAaHUTE" M CE COCTOU Of] "INPEKIIONyBalke" Ha HEKOJKY TEMaTCKHU
KapTu KOHU COfipXKaT eJIeMeHTH Off KOM HajMHOTY 3aBHCH MHTEH3UTETOT Ha epo3swja
(cnopen o6pasenor Ha C. TaBpmioBuk). Taka, co IpeKJoONyBalke Ha MofApadja co
IIOTOJIEMO CPEJHOTOUIIHO KOJMYECTBO HA BPHEXKHU, Maja IOIIYMEHOCT, TOJEMHU
HaKJIOHHU, epOofiuOnIIeH TeOoOMKN COCTaB U BUUIMBY (DOpPMHU Ha epo3uja, ce JobuBaat
MOBPIIMHU CO MHOTY BHCOK CPeJHOTOAUIIEeH MHTEeH3UTeT Ha epos3uja. [IpoBepkure u
criopefiOuTe Ha JOOMEHNTe pe3yJITaTH MoKaxkaa JleKa UCTUTe ce [ocTa Npu(aTIuBy, a
rojeMa MpPEeJHOCT € W Toa IITO TEMATCKUTE HUBOA MOXKE KOHTHUHYHPAHO [a ce
MeHyBaaT BO 3aBHCHOCT OJf COCTOjOaTa Ha TEpPeHOT M 3a KpaTOK BPeMeHCKH Mepuof Jia
ce moOWjaT INTO TOpeajHH pe3yaTraTu. MofenoT He e OrpaHMyeH BO OJHOC Ha
roJleMUHAaTa Ha aHAJM3UPAHUOT IPOCTOP, 4 OCBEH HABEJEHUOT IPOTPAMCKU IAKET,
MOXe fla ce KOpPUCTAT U APYTH - oceGHO off pefoT Ha akTyenHute I'MC - amnukanmu.
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