PAYYHABE R - DAKTOPA (PAKTOP EPO3VBHE EHETUJE KUILE) 3A TIOTPEBE
MOIEJIMPALA T'YBUTAKA 3EMJBUIITA TIOMORY PYCJIE METOJIE HA OCHOBY
rogumnx IAJJABHHA

MBan biaunkos', Usan Munues', boxxun Tpennadunos!
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"Vuugepautet “Cs.Kupun u Meronuj Cromje” — @akyareT 3a UryMapcKu HayKH, [ej3aKHa
apXHUTEKTypa u ekonrkenepuHr “Xanc Em” — Cromje, Kareapa 3a 3emjuinre u Boga

HU3BOJA: VYCJIE/PYCIIE wmetona je HajkopuiilieHHja MeETOAa y CBETY 3a padyyHambe
WHTCH3UTETa epO3hje HU3PaXKEHO Kao ryburak 3emipHinTa. [locneamux roauHa ypaheHa je
KapTa ryouraka 3emsbuinta EY 1o oBOj Metomu.. JeaH o Kiby4HHX mapaMeTpa 3a IpHUMeHy
PYCIJIE metone je R — daktop epo3uBHe eHepruje KHIle 3a KOr je HarpapjieHa U Ivio0anHa
cBercka kapra-monen. Y PenyOnumum Ceepra MakenoHHja HUCY JOCTYITHU HOJAAIM Ja OU
ce KOPUCTHO OPTHHAIHH OPHUCTYII 32 MPOPavyH OBOT (akTopa. 3aTo je KopuIhieH IpUCTYI Ha
OCHOBY TO/IMIIGUX MAJaBUHA. AHAJIM3UpaHE Cy BUIIE JOCTYMHHUX jeAHAYMHA U3 PATHIUTHX
Kpajesa cBeta. [IpopauyH je uspahen 3a 17 mIyBHOMETPUCKHMX CTAHHLA Y JPKaBH, a 3aTHM je
W3BPIICHO MOZICITUPAbE 3a ey Ip)KaBy Ha OCHOBY HaJMOpCKe BcuuHe. [IpocedHa BpaeHOCT
R — ¢axropa y npxasu usHocu 533 (MJ mm ha'! h! yr'), a kpehe ce ox 437 (MJ mm ha'
h' yr') y oxonuau KpuBonaka y HeHTpamHOM [ely apkase, ma 1o 835 (MJ mm ha'! h'! yr
") Ha jyrosangnom neiny Llap ITnanune u Kopaba. Kommapanmuja mo6ujeHHX BpeIHOCTH ca
pesynTatiMa 3a MorpaHHYHE JETOBE U BUCOKE IulaHuHe y I'pukoj u Byrapckoj, mokasana je na
Ccy peanHu u omoryliaBajy \BHUXOBY Jajby MPUMEHY y (HHHATHOM MOJCIHUpAy 3a U3paLy KapTte
ryouraka 3emsbuinta y Penyonunm CeBeproj Makenonuja nomohy PYCJIE merone.

Kibyune peun: eposuja, ryounm 3emsbuinra, PYCJIE, R - daxrop

CALCULATION OF THE R - FACTOR (THE RAINFALL EROSIVITY FACTOR) FOR
THE NEEDS OF MODELING SOIL LOSSES USING THE RUSLE METHOD, BASED ON
ANNUAL PRECIPITATION

ABSTRACT: The USLE / RUSLE method is the most widely used method in the world for
calculating erosion intensity expressed as soil loss. IN the latest period, a map of soil loss EU
was made by this method. One of the key parameters for applying the RUSLE method is the R -
erosive energy factor for which a global world map model has been created too. In the Republic
of North Macedonia there are no available data to use original access for calculation this factor.
That is why the approach is based on the annual precipitations. Several equations developed
in different parts of the world were analyzed. Calculation was done for data from 17 gauges
stations in the country, and at the same time modeling has been done for the whole country on
the basis of altitude. Comparison of the obtained values with the results for the border areas and
high mountains in Greece and Bulgaria, showed that they are realistic and enable o be further
applied in the final modeling for creation of Soil Loss map in the Republic of North Macedonia
using RUSLE method. Average R - factor in states amounts to 533 (MJ mm ha' h'! yr'), and
rises from 437 (MJ mm ha' h'! yr') in Krivolaka district in the central part of the country, to
835 (MJ mm ha! h'! yr'") in the southwestern part of Shar Planina and Korab mountains.

Keywords: erosion, soil losses, RUSLE, R-factor




1. YBOJ

IToctoje pasmuuuTe METOAC 3a OLEHY HHTCH3HTEeTa epos3uje y cBery. CBe oBe Merone ce
pa3iuKyjy MO CBOJUM KapaKkTephcTHKama M npuMeHJbuBocTH. CBe Beh pasBujeHe merose u
NpUCTYIH yHanpel)eHu cy y nocneameM neproy KopuiliemheM reonpocTopHUX 0a3a rnojaraka
paszBujennx kopumhewem ['MC TexHomoruje. VY cBeTy HajpallldpeHHja METOAA sa pauyHambe
unteHsutera eposuje(ryourm semspumra) je YCJIE (Universal Soil Loss Equation) ca
Bapujantama PYCJIE u MYCIJIE.

Iocroje 2 kapre epo3uje EBporicke yHuje:

—2003 - Kupko6u u capanuunu, [TECEPA npojekar (Pan-European Soil Erosion Risk Asses-
sment) kopucrehu YCJIE meron 1

- 2015 — ITanaroc u capaauuiu, kopucrehu RUSLE.

Pan European Soil Ercslon Risk Assessment - PESERA
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Cnuxa 1. Kapma eyoumaxa zemwuwma EY, Kuprxou 2003 u Ilanacoc 2015
Figure 1. Map of soil loss in EU, Kirkby 2003 and Panagos 2015

Ko 1mto ce Buan Ha OBEM KapTama HEA0CTajy IMOfALH 3a 3eMJbe 3anaaHor bankana.
OO0e kapre cy uspaljere Ha ocHOBY Monenupatba iomohy YCIJIE/PYCIIE wmerogze.
OCHOBHA je/IHauMHa je

E=RKCLSP

E: mpoceuHn ropuIiby ryounu semsprmra (t ha' yrt),
R: dakrop eposuBHocTH kumre (MJ mm ha'! h! yrt),

( )

L ° )



K: dakrop epoqubuianoctu semspumita (t ha h ha'! MJ! mm™),

C: (akTop MOKPOBHOCTH U YIPaBJbakha 3eMJBHINTEM (Oe3MMEH3NOHATIAH),
LS: Tonorpadcku dakrop -ayxuHa ¥ Haru6 nagauHa (0e3IMMEH3UOHAIAH)) U
P: daxTop npoTuBeponoHuX pagoBa (0€3MUMEH3HOHANIAH).

[Manaroc u cap. (2014-15) pasBwim cy NpHUCTYN 3a MOJEIHpame eposuje 3emsbuinta EY
kopuctehu PYCJIE merony. Mneja je Ouna na ce xopucre Beh pa3BujeHe HeomxongHe 0Oase
noxaraka Ha esporickoM HuBOy (Corine LCU, mopanm o 3eMJBHINTY, KIMMAaTCKH MOJAALH,
Tonorpad)cku IOJaIM) U Ja C€ BPEIHOCTH CBAaKOI IapaMeTpa ycBoje y Kiacuukaiuje y
HIOMEHYTy 0a3y IojaTaka.

Teopercku ocBpT

R factor - OPUTMHAJIHO pavyyHamhe

R - dakrop je npousBox kunernuke enepruje nagasuna (E) m maxcumannu 30 MUHYTHH
unrensurer (I, ) (Brown and Foster, 1987):

R== 30, i, (EI30)k

R mpoceuna rogumima epo3uBHOCT nagasuaa (MJ mm ha' h' yr'),
n - 6poj ToauHA 32 KOje Cy KOpUIITheHH! TOaIH,

mj — Opoj epO3MBHHX CIyWIajeBa y HEKOj TOAMHH ( | )

EI30 - epo3uBHE nHAEKC jenuHavHOT Aorahajaja (k)

1]
EI30 = (E erv,)l'm
r=1

e je :

e — jenuHayna enepruja kume (MJ ha'mm™)

Vv, - KOJMYMHA TIaJIe KHhIle (mm) 3a Bpeme nepuoaa onpehenor -r-,

130 - MakcUMaHM MHTCHUTET KHIlle 3a BpeMe 30-MuHYyTHOT KuiHor aorahajaja (mm h').

BpenHoCT jenquHavHe eHepruje KUIle padyHa ce 3a CBaKM BPEMEHCKH HHTEPBaJl
(Brown and Foster, 1987). e = 0,29 [1-0,722exp(-0,051)] rze je
i - wmHTeH3HuTET KMIe y onpehenom nepuoxy [mm h']

Pauyname R - (aktopa 3axTeBa WACHTHUKANNjY €pO3MBHE €HEpHje KHIIE 32 CBAKH
jenmHauHU norahaj mMoceOHO W HA CBHM METEOPOJIONIKMM CTaHWIAMa. Tpu KpuUTepHjyma 3a
UACHTU(UKAIN]Y epO3UBHOT KUIIHOT norahjaja najy Renard et al. (1997):

a) KyMyllaTuBHe mafasuHe aorahaja Behu ox 12,7 mm, nnn

0) norahaj koju MMa HajMame jenad MUK Behu ox 6,35 mm ToxoM mepuona o 15 MuHyTa WIH
B) 12,7 mm y nepuoxy ox 30 MuH.

AkyMmynanuja rmagaBuHa Marmbe of 1,27 mm TOKOM reproza o 6 9aca Jelu Ty KU IIEPHOJ OITyje
Ha nBe oxnyje. Ilpar ox 12,7 mm neduHuIIe magaBuHe Koje MMajy epo3uBHy Moh. [Toctoju u
coTBepcka amarka 3a cymmpame nHTeH3uTeTa nmagasuHa (RIST software), USDA 2014.
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ITomauu 0 R - dhakropy Ha NI0OAIHOM HUBO

[Manaroc wu capamuunu (2017) cy u3paguayn mI00adHU CBETCKA MOJEN €pO3UBHE E€Hepruje
KHIIe — I100aHu cBeTckH R - (axrop. 3a Taj 1nsb Cy KOPUCTHIIN JOCTYIIHE roaaTke ca 3,625
IUTYBHOMETPUCKHX CTaHHUIa y 63 npikaBe palirpeHe 1o 1IeJI0M CBETy, a Hajeuie y Eponn.

Cnuka 2. Pacnopeo kuwomeprux cmanuya xopuwhenux 3a uzpaoy 2106aiHoz mooeid
Figure 2. Distribution of rainfall stations used to create global model

Ipemmsnoct monena mw3nocu 30 arc.sec u (~1 km) Ha ocHOBY ["aycoBor perpecuoHor mojena, a
kapra je reapupanay ESRIArcGIS ver. 10.4. BasnkaHcke gpxase y Koje MMa [ojiaTaka 3a paqyHame
R — darkropa cy: Typcka, ['puka, Byrapcka, Pymynuja, Mahapcka, XpBarcka u CiioBeHuja, 10K
3a CeBepry Makenonujy, Cpoujy, Lipuy Topy, buX u AnGanujy Hema peieBaHTHHX TOJaTaKa.

Cnuka 3. Kapra mobanHe epo3uBHe eHepruje magasuna (llanaeoc I1., u cap. 2017)
Figure 3. Global R — factor map (Panagos et al, 2017)

I'moGainHo, cpeima epo3uBHA eHepruja nagaBuHa uzHocd 2.190 (MJ mm ha'! h! yr'), ca
HajBHIIMM BpeaHocTUMa y JyxHO] Amepuun u 3emsbama KapuOa, LleHTpanHo] U HCTOYHO]
Adpunn u jyroucrounoj Asuju. Hajamke BpeHocTH ce yriaBHoM Hajnaze y Kanamau, Pyckoj
Oenepannju, Cesepnoj EBpornn, CeepHa Adpuka u bincku ncrok.

()




Cpenma BpeaHocT (haktopa epo3uBHe eHepruje kuiie 3a EY ca [lIBajuapckom uznocu 722 (MJ
mm ha'! h'! yr'), ca HajBelfium Bpegnoctima y Memurepany o 1000 (MJ mm ha'! h'! yr') a
HajHwkuM y Hopanckum 3emsbuma o 500 (MJ mm ha' h! yr').

EBpona w 3anagHu
S "% bBankau

g

3

Cnuka 4. Kapma eposusne enepeuje nadasuna (R-paxmop) Eepone u 3anaonoe Bankana
(Ilanazoc I1., u cap. 2017)
Figure 4. Map of rainfall erosivity (R — factor) of Europe and Western Balkan
(Panagos et al 2017)

3a zemsbe EY mma u HanmoHanmHMX BpeaHOCTH 3a ocTaje Hema. Ca kapre Ha ciauuu 5 3a

3ananuu bankan, onemyje ce na ce BpexHocT R-dakrop kpehy:

- CesepHa Maxkenonuja - reaepainno 400-700 a y 3amaqHOM IUTAHUHCKOM JICTY JIPXKaBe YK
rpanuie ca AnbaHujoM cy Hajeuie u y pactony 700- 1150,

- Cpbuja - jyxna, jyroucrouna u ucrouHa CpOuja xkao M OKO rpaHuue ca PymyHHjom
u Mahapckom 400-700, uentpamna Cpbuaju u Behu neo Bojsomuue 700-1150, nok y
3amaanoj CpOuju Cy BpeJHOCTH HajBUIIE Wy U mpeko 1150.

- AunbGanuja u l{pnaa ['opa — renepanno 1150- 1700 a Ha ogpeleHum nenoByuma mopen Mmopa
u 1o 3000

- bocna u Xepuerosuna — cesepouctounu jaeo 700 -1150, 3amaguu neo ox 1150-1700, a
JYTOMCTOYHH Jieo )yriaBHO XepuerosuHa u jio 3150.

Tpeba na ce y3me y 003up Ja Cy OBe BPESHCTH HENPELU3HE U CITy)KE CaMO OPHjEHTAIIMOHO U
3a II00ATHO MOJICITHPAbE.

2. 11Jb U METOJOJIOTUJA PAJTA

VY okeupy GEF — UNEP npojekara “Preparation of soil erosion and drought vulnerability
map, and identification of high-risk zones and their impact to biodiversity”, jena oj 3amaraka
je omo u3panma Kapre eposuje CeBepue Makenonuje momohy RUSLE merome. [pumrikom
paja, MPOjeKTHHU THUM Ce je CYOUIHo ca mpo0ieMoM OKo ofipeljuBarmba HEKOMKO (hakTopa 3a Koje
Hajakie npoHal)eHo penieme, anu HajcIoKEHHje je OMI0 Kako olpeauTu R — dakrop.

R ¢axrop je HajmpoOnemMaTHyHHMjU M MOXJA je KJbYYHH (PakTop y mHpopauyHy TryOHUTKa
3emspuiiTa 1o PYCJIE Metonu y 3eMibama y CBETY, KOje joIl YBEK HEMajy IOCTYIHE JeTajbHe
M0IaTKe O MHTEH3UTETY MaJjaBUHA.
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C 0031poM /12 He TI0CTOj€ PeJICBHATHH MOJJalli Ca KMIIIOMEPHUX CTAHHLA y AP>KaBH, KOje MOT'Y
Jla ce KOpHCTe 3a Mojenupame oBor R dakropa NmpUCTYIIbEHO je anTepHaTUBHUM METO/IOM.

Pa3Hu HayuHHMIM Cy CIIpOBENM MHOTE CTyAWje Kako O mpoueHunn R-daktop Ha ocHOBY
JIOCTYTHUX MOAATaKa O TOAUIIBLUM WM MECEYHUM MaJaBUHAMA.

Meroponoruja pajia cacTojuiia ce O HEKOJIMKO ITOCTYTIaKa:

- AHanu3a JIMTepaTypHHX [ojiaTaka 0 MeTonuma u popmynama 3a onpehusame R — paxropa
Ha OCHOBY TOJMIIGUX NaJIaBHHA,

- Cakympame rojaraxka 0 MECEYHUM U TOJUIIHLHUM 1a1aBUHAMa 33 BUIIETOIUIILH TIEPHO
3a CBE IUTyBUOMETPHCKE CTAHUIIE Y APIKABH,

- Pauyname R- dakropa nmo ceum nponalhjenum popmynama,

- Kommapanuja no0ujeHux pesynrara ca OpujeHTAlIMOHUM U3 TiIo0aine Kapre,

- Cenekuuja T3B. “IofoOHUX” (OpMyIa U pe3yiTaTa u padyHame apUTMETHUYKE CPEIHHE O]
BpeIOHOCTH N00MjeHuX KopucTehn “monodHe” ¢opmyse, Ha CBUM CTaHUI[AMA,

- Monenupame - uHTeponanuja R pakropa Ha HUBOY NpikaBe KopucTehy JIMHUCKY perpecujy
3a xopenamujy R = f(H) rae je H -HanMopcka BucuHa U

- KonTtpona nobujeHux pesynrara ca OpujeTaluoOHUM pe3ylTaTHMa U3 I00anHe KapTe cBeTa
3a R — ¢akrop (ITanaroc u cap. 2017) kao u ca neraspHHjoM KapToMm m3pabhena 3a EY
(ITanaroc u cap.2015), a ka0 OpUjeHTHUP CY y3€Te BPEIHOCTU peruoHa y I pukoj u bByrapckoj
Koje rpannye ca CeBepHOM MakeaoHHjoM.

Mognenupame je ypaheno y TUC okpyxemy kopuctehu Q GIS.
3. PE3VJITATHU U JTUCKYCHUJA

¥ Penyonnm CeBepra Makenonuja nocroje 144 kumomepHux cranuna. Behu neo cy y momenry
HedyHnumonanue. [Topen Tora, uMa 1 1ocTa Ipekuia Mepemwba 1 Ipa3HrHa y HU30BUMa I0/1aTaKa,
a 3a BENMKHU JIeO CTaHHWIIA IOCTOje caMo Mojany Ha manupy. Ilocne pasroBopa u mpenopyka
KoJIeTa U3 XHJIPOMETEOPOIIOLIKE YIpaBe (GoKycupaii cMo ce Ha 17 IIIyBHOMETPUCKHUX CTaHHLA
3a Koje cy onpeljeHe cyme roquImix rnajjaBuHa Kao M Cyma IaJIlaBiHa Y BEreTarcKoOM IepHOLy
(Mmaj-okTo0ap) 3a nepuox 1951-2018. OBu pe3ynaru cy npuka3anu y tadbemu 1

Tabena 1. Cyma 2o0wrpux nadasuna u nadasuna y eecemayuckom nepuody xa 17
naysuomempuckux cmanuya y Ceseproj Maxedonuju 3a nepuoo 1951-2018
Table 1. Mean annual precipitations and precipitations in vegetative period on 17
pluviometric stations in North Macedonia for the period 1951-2018

Cranuia lopumwa cyma najaBuHa ITagaBuHE y BEreTalckoM NepuoIy
P-mm Pv - mm
UItun 455,1 287,0
Ckomje 478,6 287.9
IIpunen 510,1 307,6
Hemup Kanuja 554,8 281,5
Crpymuna 564,4 3114
TIperop 594,1 304,4
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Beposo 611,1 378,1
Burona 619,9 321,6
Kpusa [lananka 624,7 395,0
TeBrenuja 678,6 334,1
Oxpun 689,9 335,6
H. Nojpan 700,0 3935
ConyHncka I'nmaBa 838.,6 485,6
Kpymeso 881,3 457,9
TTomosa Illanka 883.4 530,1
MagpoBo 993,5 467,7
Jlazaponone 1060,4 504,6

Cnenehu xopak je pauyHame R — dakropa nmo cBumM nponalenum pacnonoxusum Gopmysnama,
U KoMIapanuja ca Bpeqaoctume 3a CeBepHy MakeoHH]jy ca IIo6ajHe Kapre.

Cse ¢opmyrne cy npoBepeHe Ha cBUM cTaHunama y CeBepHoj MakeoqHUjU ajii HeKe [ajy 1o
MUIIUBCHY THMA HepeaiHe BpeaHoctr - Bols (153-360), Roswell (919 —3589), Mihalik (269-
4341), Torn (1520-4178) utx., Koje ce 3HAYAJHO PATHKY)Y OJf OHIX OPHjCHTAI[MOHHUX. 3aTo CY
oznbadeHe 3a 1ajbe padyHambe.

VY cnenehoj tabenu cy mpencraBibeHe npuxBahieHe ¢opmyne 3a npopauyH R-dakropa Ha
OCHOBY TOJMIIBHX MagaBuHa (P) win najaBuHa y BeretatuBHOM nepuony (Ps) nponahenux y
Pa3IHYUTHM CTyAHjaMa.

Tabena 2. @opmyne 3a pauyHare epo3usHe eHepeuje Kullie Ha 0CHO8Y 200UUIbUX NAOAGUHA
Table 2. Equations for calculation R factor based on mean annual precipitations

AyTop Y l'oguna Dopmyna Peruon

Bois 1978 R= 2.5P?/ 100 (0.073+0.73)

Mikhailova, Bryant, 1997 R=-3172+7.562P Honduras
Schwager, Smith

Torri et al 2006 R =-944 + 3.08P USA (continental)
Renard, Fremund, 1994 R =0.04830 P'!

Yuand Rosewell 1996 R =0.0438 P ¢! Australia

Torri et all 2006 =-944 + 3.08P Malaysia

Zacchi R=(L,L1-1,5P Italia - Tuscany
Hurni 1985 R =0,55*P-24,7 Ethiopia, Egypt
Sung 1981 R =79+0,363*P Entire India
Rambabu 1979 R =81,5+0,375*P India

Eltaif 2010 R = 23,61 % (0:048"P) Jordan

Harper 1987 R = 38,5+0,35*P Thailand

Rogler & Schwertmann 1981 R =10 (-1,48+1,48*Ps) Germany - Bavaria

( )

(|




R - eposuena enepeuja xuwe,
P — cyma coouwmux naoasuna  Ps — cyma nadasuna y eecemayuckom nepuooy ,
e - Henepog 6poj

®dopmyne u3 tabene 2 cy npuxsaheHe 3a pauyHame R - ¢akropa Ha OCHOBY NPOCEUHHX
BpHOCTHU Ha 17 IITyBHOMETPCKUX CTaHUIIA y JIp>KaBU 3a nepuon 1951-2018.

Haxon npepauynaBama R — dakropa Ha cBakoj cTaHMIM 110 CBUM ITPUXBATJbUBHH (opMynama,
JETHOCTAaBHO je M3padyHaTa U apuTMETHYKA CPEeANHA OBOT (paKkTopa 3a CBaKy CTAHHMILY.

Tabena 3. R — ¢paxmop 3a cee niysuomempujcke cmanuye
Table 3. R-factor for all pluviometric stations

Mnysromerpiicka TMaxaBune [mm] R - ¢akrop [MJ mm ha' h! yr']

Cranuna P Ps IIpoceunu min max StDev
It 455,1 287 389 198 693 205
Ckormje 478,6 287,9 403 206 695 209
Mpunen 5101 307,6 428 217 744 225
JHemup Kanuja 554,8 281,5 445 233 721 219
Crpymuna 564,4 3114 461 236 753 235
TIperop 594,1 304,4 476 246 772 238
Beposo 611,1 3781 511 252 918 280
burona 6199 321,6 497 255 806 251
Kpusa ITananka 624,7 395 525 257 960 292
I'esrenuja 678,6 334,1 535 276 882 270
Oxpuz 689,9 3356 542 280 897 273
H. Jlojpan 700,0 3935 569 284 956 302
ConyHcka I'maBa 838,6 485,6 682 332 1183 375
Kpymeso 881,3 457,9 697 347 1146 369

Cneoehu kopax je mooenuparse Ha HUBOY Opacase.
I'maBHu yna3 3a Momen Ouia cy HaJMOPCKa BUCHHA TUTYBHOMETPHCKE CTAHHIC H BPEIHOCT
3a R-dakTop . 3atiuM je HampaB/beHA JIMHEAPHA PErpecHja M KBAaJUTET MOJCNA j& OLCHCH
kopuihemeM 1 — (KoeHUIHjeHTa Kopealuje).
W3na3 moziena je Ona jeqHadrHa JTHHEapHe perpecuje kao ¢pyHkiuja R-akropa u HaxMopcke
BHCHHE T.].

y=0,1471x + 431,57 wi R =0,1471H + 431,57

Bpennoct koedunujenta kopenamuje — r = 0,72 — jaka JMHEapHa Kopenaiuja y30pmo.
Cnenehu kopak je OHO wuMIUIeMeHTanuja noOujeHe (GYHKIHje Yy KOHTHHYAJIHY Kapry.
Kopucrehu pacrepcku kankymnarop y ['MIC okpyxemy, 100HjeHe jenHadrHe Cy KopuIiheHe 3a
U3padyHaBamke PACTEPCKUX KOHTHHYHPAHUX CJI0jeBa 3a [eNy JPIKAaBYy.
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JoOujen je cnenehm mones 3a R — pakTop Ha HUBOY ApiKaBe.

Cnuka 5. R- paxmop Cesepne Maxedonuje
Figure 5. R-factor in North Macedonia

Ipoceuna BpreHoct R —dakropay apxxasu usnocu 533, akpehe ce 01437 y oxonuau Kpruonaka
Y LIEHTapITHOM eIy JiprkaBe, ra 10 835 Ha jyrozanasom aeny [llap [Tnanuane u Kopaba.

Crenehu xopak je KoMmapaiyja pesyyirara ca OHUM sa II00aJHe KapTe Kao U ca peyJiaraTuma
u3 I'puke u byrapcke.
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Cnuxa 6. Bpeonocmu R ¢paxmopa — Ianazoc u cap. (2014,2015 ) u Ilanazoc u cap. (2017)
Figure 6. Value of R factor (Panagos et al 2014,2015) and Panagos et al (2017)

IIpema ITanarocy u cap. (2014, 2015), y I'pukoj aysx rpaHuiie, y 3amagHoM Jeay BPEIHOCTH
3a R cy usmelyy 400 u 600, 10K Cy y HIEHTPAJIHOM U UCTOYHOM ey usmely 340 — 490. dyx
Byrapcke rpanuie BpeqHocTu cy yriaBHoM usmely 410-490 u 490-610 1ok je y ceBepHOM
neny 340-410. Ha Bucokum rutannHama oBe BpeaHoctH cy Behe . [Ipema [mo6annoj R -kaptu
(ITanaroc u cap., 2017), Bpeanoctu y CeBepHoj Makenouuju cy yriasHom usmelhy 400 -700,
JIOK Cy y 3amagHoM Jeny 3emibe > 700. 3a mmaHuHCKe JeIoBe Y 3amaJHoOM JIeNy JIpyKaBe Moper]
Aunbankce rpanmuiie (r7e HaIMOpPCKa BUCHHA J0CTIKE 2764 m — Bpx Kopab) , kao opujentup cy
y3eTe BpeIHOCTH 3a IaHnHe: Puna - Byrapcka (2935 m uB) , kao 1 Onvn — ['puxa (2917 m HB),
rze je R — dakrop 730-900 (1o xkaptu u3 2014-5) unu 700-1130 no kapru u3 2017.

Kan ce ymopene [TaHaroceBu pe3ymarTd ca pe3yiaTHTMa Haller Moaeaa MOXe C€ YTBPIUTH
na je mozen kapra 3a R —(pakrop CeBepre MakeoHHje y CKJIAy ca OCTAIUM pPe3yJiTaThuMa.

{ 1)




4. 3AKJbYYAK

OBaj pax je OWO MPBH MOKYyIa] MOACIUpama R - dakropa epo3wBHE CHEPruje KHIIE Y
CeBepHOj MakenoHH] .

JlobujeHn pe3ynaTu Mocie KoMapaiidje ca OHUM U3 rtobanHe kapre uspaljere ox [Tanaroca
U cap., Cy YCBOjEHH Kao BEpPOJIOCTOJHH U KOpUIINEHU Cy 3a M3paly Mojeia —Kapre TyOuTaka
3emubuita 360or eposuje ( E ), CeBepue Makenounuje no PYCJIE metony.

OBaj MPHUCTYI MOTY J1a KOPUCTE U IPyre 3eMJbe KOje HeMajy IOJaTKe O HHTEH3UTETY KHIIE
noTpeOHe 3a pauyHambe R - dakropa no popmynama Brown and Foster, 1987.

[IpuzHame —

Ogaj pan je uspaljeH y okBupy mpojekra ““Preparation of soil erosion and drought vulnerabi-
lity map, and identification of high-risk zones and their impact to biodiversity”’, (puHaHCHpaH
on crpane GEF-a (Global Environment Facility), a ummiementupan npeko UNEP-a (United
Nation Environmental Programme).
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