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IHIPOGJIEMU HA T'EOI'PAGUSATA o 1 « PROBLEMS OF GEOGRAPIHY
Cogus o 2009 e Sofia

EKOJOI'MYHU MHIUKATOPU 3A OLUIEHKA CBCTOSIHUETO
HA OKOJIHATA CPEJJA

L{eemomup Kanucs

Ocuosuara 1en 1IPK U3110J13BaHE 1a HHIMKATOPU € NOCTDBINO M pﬂ36Mpﬂ€MO npeacrassue Ha
pasjiivHa IO NPOU3X0J, 10 B3AUMHO CbLIIOCTABMMA MII(I)OpM{]LlI/IS{. I/Ixmnka'ropu CC M3II0JI3BAT B ITOUTH
BCHYUKH obaactu — €KOJ10Tvd, l‘CO[‘pﬂq)]AH, WKOHOMMKA, NIOJMTHKA, 3 paBeonassane, rpancnopT, 3acr-
paxoBaHe, OUCHKA 1A pUCKa U Ap. Exosiornuniara CHTyauusa B Aaneu panOIl Ce onpeacia ¢ HOMOIHTA
Ha U3CJIICABAHNA U NPOBEXKIAHE HA MOUUTOPUII HA CHOTBETHUTE KOMIIOHEHTH (BO}_U/I, Bb3AYyX, ITOUBH,
6H0p€|311006p83“€). 3a Ja ONpeUEIruM JaJii CC ABMIKUM B npasujnara 1mocoKa M JajiM ca B3eru npa-
BUJIHUTE DELUEHUS, U3I10.13BAME PAZINUHU WHAMKATOPH. C Taxua HHOMOLL KQTCrOpUYHO U 0BeKTUBHO
C€ onpenecasa nNoCTUuruaruiaT C(bGKT OT NPOMEHUTE U OUAKBAIINTE pE3y.ITaTH.

YBOJ

O06o01maBaneTo Ha EKOJOTUYHUTE WHOUKATOPU, U3NON3BaHu oT OOeqUHEHUTE
Hauuu — nporpama okosiHa cpena (OHITOC), OpranusauusaTa 3a HKOHOMHYECKO
noanomarane u pasputie (OMIIP) u Eppomeiickara areHuus mo okoina cpeja
(EAOC), nosonsBa na ce onpeae/u ChCTOAHUETO HA PA3IMYHATE KOMIIOHEHTH Ha
OKOJIHATa CPella, KATO CC OTYUTA BIMSHUETO Ha QAKTOPUTE EHEPreTUKa, TPAHCHOPT,
CEJICKO CTONAHCTBO M OTHAAbIMU. B ChBpEMCHHUS JIMHAMUYECH CBAT BCSIKA eIHA HHC-
TUTYUUA U3MOJI3Ba HHAUKATOPH (B 328BUCUMOCT OT CBOATA ICHHOCT), WIIKOCTPHPATI[H
NIOCTUTHATHTE LE/IM U O4aKBaHM pe3yaTaTu. Hama cepuosen uuBecTMUMOHEH IPO-
eKT WM Ou3HeC nuaH 6e3 pa3paboTenu UHAMKATOPH, OTYHTALIH HHBOTO Ha U3TDI-
HEHUE Ha [ocTaBeHuTe ed. ITopann TAXHOTO MHOTOOGPA3HE U HEBBIMOKHOCTTA
Te fa Obaat obobueny, B HacTOsATa paboTa Le ce pastIeaaT ¢AUHCTBEHO U3IO0-
3BAaHUTEC MHAMKATOPU B CEKTOPA OKOJIHA cpesia. Heo6xoauMo e ma yTouHUM, Ye KM
HACTOALIMA MOMEHT' HE € H3BECTHO HATUHYHME 1A OBIIONPHETO MPCACTABUTENHO Oll-
PEACICHAEC HA TEPMUHA ,,EKOJOTHYEH UHAUKATOP®. 34 meduHMpaHe Ha TOBA NOHATHE
C€ U3MoIN3Ba MyOINKYBAHOTO B MHTEpHET cTpatknata na EAOC onpenenenue: ,Ha-
GironaBaHa CTOMHOCT, KOATO € MPEACTABUTENHA 34 U3CIENBAHUS tenomen”. Haii-
001110 Ka3aHO, HHAHKATOPHTE IPEACTABAT KONHNYECTBEHA HHPOPMALHA, KOATO 0606-
luaBa a3y U MHOTrOOPONHY IaHHU, KATO HO TO3W HAYMH NONyYeHaTa KpaiiHa
rHpOpManus MOxe fa 6bI¢ CHHTe3upana. M3HCKBAHETO KbM HHIMKATOPUTE 32 U3-
MON3BAHE HA ,,00EKTUBHU U3MEPBAHHS W JAHHU" IOCTABS PA3HOPOAHN BBIIPOCH, Hi-
UTO OTrOBOP HE ¢ ¢AHO3HAYHO ONpeaeanM. Bb3npreTo 1o TO3U HAYMH, BCHUKH H3-

" Anyapu, 2009 r. — Ben.asT.




NON3BAHYU NAHHM CAa JIOCTOBEPHH U HENPOTHBOPEUMBH (M3KIIIOUBANUKHU [IPUETATA N0-
nycTuMa rpeitka). OT ¢/lHa CTPaHa, TOBA 3HAYMTE/IHO YJIECHABA HHTCPIPETALIMATA Lid
PEe3yATaTHTE 32 BCSKO €IHO U3CIeBaHe, T.e. €AHO3HAYHO Ce 10BEpABAME Ha NOJydc
HaTa cHHTe3upana nHopMaius. MHOTo yecTo ce HabmoAaBa NPEAOCTABIAHE Ha pas-
JIMYHY 110 IPOM3XOJ1, HO B3aHMHO CLIIOCTABUMHU WHAMKATOPHU JaHHHU. TaKMBA HATIPU-
Mep ca chbupanuTe exotoruyuu ganHu ot EBPOCTAT (upe3 cTaTHCTHYECKUTE odu-
cd B crorBetrnute crpadu) 1 EAOC (upe3 crienuaiu3upaHuTe areHIuu 4 OPraHu B
passuynuTe cTpanu). B MHOTO OT ciyuaute ce HabarogaBaT KOJUMYECTBEHU Pa3iHius
Ha cuaTe3upatara uadopmanus. Kato npumep 3a ToBa MOrar ha ¢ noco4aT JaHHH-
T¢ 32, [enepupann GUTOBM OTHAIBUA 33 XHUTea* B Bparapus, nyOonukyBana or
EBPOCTAT, EAOC u HauuonanHus cTaTUCTHYeCKH MHCTUTYT (Tabm. 1).

Tabnuual
Koauuecmea obpasysanu 6umosu omnadsyu sa wcumea & Boaeapus
Wsrounnk/Fonnna 1995 1998 - 2001 2004 2005 2006
EBPOCTAT 693 495 491 471 475 4606
EAQC 695 497 506 473 464
HCH 505 472 476 448

B To3M cityuail BCAKa OT MHCTUTYUHMHTE IPHEMa 3a JOCTOBEPHM U3MOJI3BAHHTE
JIAHRU U TPpajii CBOUTE NOJMUTHKM U IIPOTHO3U Ha Te3u pesynTaTy. [Ipobnemsr e obade
I3 ce onpeey KOs OT U3NONI3BAHNTE IU(PU € JOCTOBEPHA U 32 TPUTE MHCTUTYIIHN.
JInncata na pa3paboTeHH MHAMKATOPH 32 OIPENEIIAHe JOCTOBEPHOCTTA HA MHPOPMA-
LMSTa B cy4ast TI0-CKOPO MPeYM, OTKOJIKOTO IIoMara NpH 00EKTUBHO OTYHTAHE ChCTO-
SIHUETO Ha HabnronaBaHus peHoMeH. Bripexu MaKCHMAaTa 33 U3HOJI3BAHE HA JIOCTOBEP-
na napopmalus, HCOOXOMUMO € BBBEKIaHe Ha JOIbJIHHTC/IHU UHAUKATOPH, CACISIUIM
KAUECTBOTO Ha M3MOI3BAHMTE JaHuM. BaxHo e 1a ce cnomene, e oT 2008 r. 8 EAOC
KOJIM4decTBeHa MHPOPMALMA 3a OTHAABIM He ce noasa. Heobxoaumure nannm 3a Hab-
JKOEHUA, MPOTHO3M, K MKaTOpH U nporpamu ce B3uMat oT EBPOCTAT.

M311013BaHUAT OrpoMed HabOp OT €KOJOTMYHH HHAUKATOPH UIIIOCTPUPA pas-
BHUTHE B CHLCTOSHUETO Ha OKOJHATA Cpeda KaTo Pe3yiaTaT OT BPEAIPUETUTE [TOJIUTU-
KM U 1TOCTABEeHU 3aKOHOHATENHH Lesu. [1o TO3U HAUMH €KOJOTUYHHUTE HHIUKATOPU
Ce LIPEBPDBINAT B HEOOXOANM 33 B3UMAHETO Ha NMOJIMTUYECKU PEIUCHHST HHCTPYMEHT,
KaTo ce U3MOJI3BAT 3a:

e ocurypsBane Ha MHGOPMAIUS 110 AATEH EKOJIOrHUeH NpobaeM BbB BPb3Ka €
ONpeeisHe CePUMO3HOCTTA Ha PA3IVIEKAAHOTO ABJICHHUE;

® OCHTYDsIBAHE 3AKOHOJIATEHOTO PA3BHTHE i ONPEJIEANE HA IPUOPUTETHU 30-
HU, WeHTUGUUUPAAKY KII0UOBUTEe (PAKTOPH, OKa3Balld HAW-TOJISIM HATUCK BBLDPXY
OKOJIHATa cpeja;

® MOHMTOPHHI Ha €)EKTUBHOCTTA OT NPEIPHETUTE HOJUTHUECKUA OTTOBOPH
(DpennpueTy KeicTBAS).

[lpu onpenensne Ha noaxomsmm uuaukaropu, B EAOC ce usnonssa T.HAp.
LHAHCBIT cxemMa*® (nBusKelly CHIH, HATUCK, BBL3ACHCTBUE, CECTOSHUE, IPOTUBOJIEMCT-
Bie). Upes Hes ce onpe/iesis Bpb3kaTa MeX Iy IPOM3X0/1a U CIIEACTBUETO HA €KOJIOTHY-
HMTe npobnemu. Tora ce mpasu ¢ 1el Ja ce yCTAHOBM TAXHATA IMHAMUKA U BPB3KATa
MEX/Ty pa3IMIHUTE €JIEMEHTH Ha cxeMaTa (¢ur. 1). . o

B ny6nukysanus or EAOC texnuuecku nokaan ,,1999, Environment indicators:
Typology and overview® ekoJIOTHYHHTE HHIMKATOPH Ca PA3JENEHH B YCTHPH THIIA,
BCEKH OT KOUTO [aBa OTIOBOP HA CJIEJHUTE BBLIPOCH:

1. KakBo ce cityuBa ¢ oxoaHaTa cpesia u yopeinkoro 3apase? (Tum ,,A”, nam Onu-
caTeJieH WHAMKATOP);

4

Monurukun u uenu
MpryunHU
3apase,
ExocucTemm,
3aMbpcABaHe™ " MaTepuanu
Himounux: EAOC, 1999.
Qur. 1. Cxema na u3nonssanure or EAOC exonoruuny wimkatopu

2. Wma su suavenue? (Tun ,,b%, wi Unaukatop 3a neitcteie);

3. Tonobpsasame s ce? (Tum ,,C*, unu Unaukatop Ha eeKTHBHOCTTA);

4. Tlo-nobpe nu cme karo wswio? (Tun ,, /1%, wau Unaukatop Ha obuioro 6ia-
rOChbCTOSHHUE).

OTroBopsr Ha Te3u BBIPOCH AeHUHHPA ONpejieIeHUATA 3a BCAKA €1HA pyIa
UHAMKATOPH, KAKTO CJIEABA: MHIUKATOPHA rpyna ,,J{Buxkely Cua“ — olucBa comu-
aJIHOTO, AEMOTPadCKOTO K MKOHOMUYECKOTO PAa3BUTUE HA OBIIHOCTTA, KATO NPABU
BPB3KA C NPOMSAHATA HA XKUIHEHUS CTAHIAApT W OOIIMTEe HUBA Ha noTpebleHUe U
npou3BoacTBO. MHaukatopua rpyna ,,Hatick” — onucsa pasBUTHETO B H3HYCKAHU-
T¢ eMUCHH, Gu3HUHK U OMOTOTHYHM aTeHTH, yIoTpebaTa Ha pecypcu i1 obpaboTBae-
Ma 3ems. UuaukatopHa rpyna ,,ChcTosHue” — 1aBa KOJIMYECTBEHA M KAYECTBEHA
IIPEACTABA 32 PA3IIEKAAHOTO PUIMIHO (KaTO TeMITepaTypa), GUONOrHYHO (KaTO PU-
OeH 3amac) WM XUMHYHO (KATO KOHUEHTPALMH Ha CO,) aneune. UnankaTopHa rpy-
na ,,Be3nedicTBue” npeacTaBs MPOMEHNTE B KAYECTBOTO Ha OKOJIHATA cpejia U 00-
UIECTBOTO BCEACTBUE HACTBLIUIIN €KOJOTUYHU MpOMeHH. MHaMKaTopHa rpyma
~IIpoTuBoRelcTBUE" — OTpa3siBa NPEANPHETUTE TONTUTHYECKH, COUHAIHM U APYTH
MEPKH 3a TOA00psABaHE CHCTOSHUETO Ha HAaONIOJAaBaHOTO SABICHHE.

AHasiorn4Ho Ha m3nonspanata or EAOC cxeMa, BCsiKa HHCTUTYLUS ONpeaess
00XBaTa ¥ KPUTEPUUTE 32 M30OD HA MHIUKATOPH, KAKTO M HAUMHUTE 32 IPUIATAHCTO
UM (3aKOHOJATEJIHH, 10OPOBONIHH, 3aXbIKATCIHU K T.H.).

U3IMOJI3BAHN MATEPUAJIN U METOOU

3a onncaume, paswiexgaHe u 06061UIaBaHe HA BCHYKH H3IIOJN3BAHH €KOJOTHYHH
VHJIMKATOPH € HeOOX0NMMO pa3paboTBaHe HA LS HAYYEH TPY/I, Aasied HaIXBb Pl
obxsata Ha enna mybaukauus. [Topagu Tasu npuunna B HacToAmaTa paboTa ce pas-
TIEKAT H3NOJI3BAHUTE MHAMKATOPY B TP OOLECTBEHO 3HAYMMH MHCTHTYUuu: Obe-
AMHEHUTE HALMH—IIPOrpaMa OKOJIHA CPEAd — H3ION3BA CKOJIOTUYHY MHAMKATODH,




OTp43ABaIM CHCTOSIUETO HA OKOJIHATA CPEJIa Ha CBETOBHO HUBO; OpraHn3aunsiTa
32 UKOHOMUYECKO [TOANIOMATrate K Pa3BUTHE — U3II0J3BA €KOJTOTHYHU HHNKATOPH,
OTpa3sABallM CLCTOSHMETO B PA3BUTHTE CTpanu, u Epporieficka areHuus mo oxoyiHa
cpesia — M3MO0J3Ba €KOJIOTHYHE HHAMKATOPU, OTPa3sBalli ChCTOsHUETO B EBpona.
Bce mo-ToJMSMOTO BAUSHUE HA OKOJIHATA CPEAa B HALLUS OOWECTBCH U COLMAJICH KU~
BOT, KAKTO M HACTBIIBALMUTE OCE3AEMH KJINMATUUHU TPOMEHM IIpejonpeaensr dgo-
Kyca Ha Hactosiata pabora. MEOXKECTBOTO HOBONPUETH HOPMATUBIHN JIOKYMEHTH,
CrIopasyMelins, MEMOPANIYMH 3a pa3OUpaTc/icTBO U T.H. B cheparta Ha OKOJIHATA
cpeia BLBEKIAT BCE ToBeye 3abpanu n orpannyenus. IHocTUraneTo Ha NOCTABCHH-
Te upe3 TAX Ueau On TpAGBao Aa 40BEAE [0 10/100paBaHe ChCTOSHUETO HA OKOJI-
HATA cpefla ¥ 110-eEKTHBHO U3MOJI3BAHE HA IPUPOIHUTE PECYPCH. 3a Ia ONPC/ICIHM
CIHO3HAYHO JAJIM TOBA € Taka, ¢ HeoOxoaumo 060011aBaHe Ha PA3HOPO/IHA €KOJI0-
rHuna UHPOPMALHS C TOMONITA HA HHAUKATOPU. He3aBuCHUMO OT TEXHUSA IPOU3XOLL
win 06XBaT, CHHTE3MPAHATA C TAXHA MOMOLI MHpopMauus Tpabsa ja Jaje eqHOo3-
HayHa OUCHKA 332 MOCTUTrHaTHs Hanpeabk. ChIocTapsdie Ha JAHHUTE 332 BCEKH OT
KOMIOHEHTHTE 114 OKOJHATa Cpeaa MOJKe Ja Jajie I'bJIHA KaPTHHA Hd ChCTOSMHUETO
Ha OKOJIHATA Cpend # Jjia TOTBBP/IM WIH [1a OTXBBPJIM TBLPLCHUSTA 34 TOCTUTHATH-
TC PE3yATaTH.

I[Mpu BHeApsABaKE Ha EKOJOTMYHI HHANKATOPH, OCBEH Ha (DAKTOPUTE, KATO IIpeal-
HazHavyeHue, OOXBAT, LEJIEHACOYEHOCT U T.H., c¢ 0OpBIIa U CNENHAAIHO BHUMAHUC Ha
PErHOHAIHATE XAPAKTEPUCTUKY HA PAAOHHTE, B KOUTO Te i€ Obat nsnonssanu. C
JPYTH JyMH, OCBEH IEJITA M MOCTUFHATATE PE3yNTaTH TpsbBa ja e OTroBOpU HA
BBIpOCca: eEKTHBEH JIM € TO3H MHAMKATOP B U3CiIeBanus paion? Taxa Hanpumep,
ako B EBpoma 3a omaspaie Ha OKOJIHATA Cpeja ¢ HEOOXOANMO MPCANPHEMARETO Ha
HONBJIHUTEIHA MEPKHM B CCKTOPUTE TPAHCHIOPT, ¢PEKTUBHO H3NOJI3BAHC HA pecyp-
CHTE U yIpaBjieHue Ha OTHALbLMTE, TO B A3ud 4 AQpuKa Te3u HUIIK Ca 3a€TH OT U3I-
pa@XaHe Ha 6€30MACHH KAHAJM3aLMOHHN CHCTEMH 3a UMCTa Boa, bopbata ¢ OlyCcTHHS-
BAHETO U T.H. [IOCTUIHATHAT HAUPEILK [Ie TOBJIHsE MOJOKUTEHO BbPXY CLCTOSHUETO
Ha OKOJIHATA CPeja KaTo LsU10, HO HAMA JIa C& HAJIOKU BBBENK/IAHE HA OTPAHHYEHUS H
3a6paHu TaM, KbAETO He ¢ HeOOX0MMO. Be3cMuCIieHO ¢ /la ce BbBeX/1a Ipe/e/iHa Ipa-
HULE HA U3[10JI3BAHNTE ABTOMOOMIIM M 33 IB/DKUTEIIHO MOHTHPAHE Ha KaTaju3aTop Ha
MECTa, Ha KOUTO ce nazxa no 1 apromo6un na 1000 sxutenu. HezaBucumo oT miobanuus
po6eM, C H3MEHEHHETO Ha KIIUMATA B €IHM PETUOHHU [T0-TIPUOPUTETHO € J1d CE HACOU~
BAT ycunusATa KbM Hopbata ¢ 06pasyBaHUTE OTHA/IbUM, TPAHCIIOPTA U U3MOJI3BaHATA
eHEepIHud, JOKATO B Apyrd — Oopfarta ¢ AeHonynauuaTa, e(peKTHBHOTO U3II0JI3BAHC Ha
BOIHUTE PECYPCH M 3aLIIMTAaTa Ha GUONOTHYHOTO pasHooOpasue. OcesaemuTe noao0pe-
HUS BBB BCEKM CAUH OT TE3W CEKTOPH HEMMHYEMO LIE CE& OTPA3AT IOJIOKUTEIHO BLPXY
001110TO CHCTOSAHUE HA OKOJIHATA CPeaa.

Ipu usGopa Ha urankatopu B EAOC ce ciienn Te 1a ca HOpMaTHBHO 000CHOBAHN,
14 OTHUTAT KOHKPETHO MOCTABEHU 1EJIM (IIPH JIMIICA HA TAKMBA, CE 3a1aBAT), A NPE/Ia-
raT Bb3MOKHOCT 3a PEIOBHO CHOMpaHe HA HEOOXOIMMMUTE IAaHHU, OTYUTAT CE OIIE U pe-
IMOHHTE, 1 HHTEPBAJIHT Ha ChOUpaHE, 1OCTOBCPHOCTTA Ha MPENOCTaBsAHATA HH(pOpMA-
uus, ICHOTATa M Pa30MPaeMOCTTa Ha MHANKATOPA, H3bPIKAHOCTTA HA M3MOJ3BAHATA
METO/0JI0T 1S, IPHOPUTETET HA TeMaTa, HeOOXOAHMOTO BpeMe 3a 06paboTka 1 nybnu-
KyBaHe Ha Pe3y/ITATUTE, HAJMUHATE MATCPUAIIM M KONUMECTBERUTE JaHHU. Taka u3non-
3BAHU, MHAUKATOPUTE C€ IPUIIATAT, KOATO NpOBIEMUTE Ca eHO3HAYHO ONMpe/le/icHH,
[pUET ¢ onpe/elied Habop OT HOPMATHBHU JTOKYMEHTH, LIEJUTC Ca OCTABCHH (B Haii-
0O Cilyyail) M pe3yNTaTHT € Jia Ce MPOCIIEIH TIXHOTO nocTurane. Jeduuupanu u u3-
[10A3BaBy 10 TO3M HAYMH, FOJIAMA YacT OT MHAMKATOpUTE OyOaupaT MHPOpMAUMATA,
chOUpana upe3 peuleHus KbM aupektusuTe Ha EC, YuaTo [est ChIlo € Aa OTYUTA Hail-
peALKA HA CTPAHUTE WICHKU M [a Onpeness MOCTUTHATUTE NEH.

3a ynecuenue, uznonssanure or OUIP, OHITOC u EAOC unauxatopu ca 0606-
UIEHH B CEJEM TPYIH: 3eMEJICIHC, 3aMBPCABAHE HA Bb3AyXa U KIMMATHUHH [IPOMEHH,
onopasHoobpasue ¥ MOUBH, SHEPIUs,, TPAHCIOPT, OTHAABLIH U Boau (dur. 2). Ha rpa-
(prxara ca WIKOCTPUPAHY OCHOBHUAT NMAKET OT CKOJOTHYHH HHAMKATOPH, H3MOJI3BAH OT
EAOC, o60buenute exonoruynu naaukatopu Ha OHIIOC u ocHOBHUSIT MakeT OT UH-
nukaTtopy, usnonssad oT OUIIP. Ipynute ca moapeneHun no a3byycH per, KaTo He ca
ordeTeHr GaKTOPUTE HA BilMsiHUE . BCAKA €lHA CHIUECTBEHA IIPOMSIHA B CLCTOSHHETO
Ha OKOJIHATa Cpesa B €Ha OT IPYNHUTE Ce YCTAHOBSBA 4pe3 ChbOUPANHTE ChC CHLOTBET-
HHUTE UHAMKATOPHU JaHHU. HacThommnaTta nmpomsiga B AajieHa rpyna HEMHHYEMO OKa3Ba
BJIMSHUE BBPXY BCHYKHM HJIM YACT OT OCTAHAIATE TPYNHM. 34 A Ce Onpe/Ie/iv BIHIHHETO,
KOCTO Pasylex/JaHUTE MHAUKATOPH OKA3BAT MOMEJKITY CH, ¢ HAITPABCH auaiu3 Ha gedu-
HUpaHeTo, 00XBaTa, LeAUTe, HOPMAaTHUBHATA O0OCHOBAHOCT, HHTEPBaAIA Ha CLOUpane
Ha MHQOPMALMS U T.H. 32 BCEKH €/IMH OT pasmiexJaHuTe HHIHKaTopu. M3nonssaiiku
MOJIyYECHUTE OT aHAJIN3a PE3YJITATH, € ONPEIEIICHO BIHAHUETO, KOSTO BCEKM OT MHJIMKA--
TOpUTE OKa3Ba BBEPXY Pa3IeKAAHATE I'PYNH. B nacrosinara paspaborka no ,,Biausuue
OT HHAMKATOpa“ ce NpueMa He BAUSHUCTO Ha CAMUS HHIMKATOP BbPXY OTACIIHUTE IPy-
M, @ MPOMSIHATA B CbCTOSHUETO HA TAHHUTE, CHOUPAHM C IIOMOUITA HA TO3H MHIUKA-
top. C mpyra AymMH, KOTaTO c€ TBLPAM, Y€ UHIAUKATOPHT ,,TEMIICpaTypa Ha Bb3Ayxa®
BJIMAC BBPXY BOAKTE, 3eMEAEIUEeTO, OHOPa3HOOOPA3ueTO U T.H., CC UMA MPEABUI, He
HabJII0/1TaBAaHOTO NOBUILABAHE HA CPETHOTOIUIINIATA TCMIIEPATYPA 1IE OKAKE BIMAHKE
BBPXY BCSKa €HA OT TE3H IPyIIHU.

ITOCTUT'HATU PE3VIITATH

Br3pelicTBueTO Ha pasmiexxgaHUTe HHIHUKATOPU BbpXy 06ocobenuTe rpyim e
u3o0paseHo B Tabinuen Buj (Tabra. 2) u o6o3Haueno che 31ak ,, X% B 3aBucumMocT
0T Opos Ha OTOENA3BAHUS CE ONPE/ICist U MPUOPUTETET HA ChOTBETHUS HHIHKATOP.
KoskoT0 1no-rojisMo BIMSIHME OKa3Ba TOW, TOJIKOBA € NO-TOJMSIMO HErOBOTO 3HAYC-
Hue. O600MUIEHH 110 TO3H HAYMH, CHO H ¢JHO3HAYNO CE OTKPOSABAT O0JIaCTUTE, B KO-
UTO € HEOOXOMMO [a C€ MOJIOKAT JOUBJHUTENHH YCHIUS U [a Ce IpeanpueMaT
cBOeBpeMeHHH MepKH. [ToapexmaneTo Ha HHANKATOPUTE 10 IPHOPUTET HE O3nava-
B4, Y€ OCTAHAJIMUTE OBJIACTH Ca OT BTOPOCTENMECHHA BAXKHOCT, [10-CKOPO O3HAYaBa, 4c
nopobpsABaHe B NIPUOPHTETHUTE IPYIM 1Ie JI0Be/le 40 OBbP30 U 0Ce3aeMO NOA00Ps-
BaHe CLCTOSTHUETO Ha OKOJIHATA cpefia. Taka HampuMep, akO Ce HaMaJIH 3HAUUTETHO
KOHCYMAIMATa Ha pa3spyllaBalii O30HOBHS CJIOH BEILECTBA, TOBA I1€ IIOBJIUAEC BbP-
Xy OrpaHnvaBaHe IOBMIIABAHETO Ha CPCJHOTOAMILHATA TEMIIEPATYPa, KOETO L
OKaxe NOJIOKUTENHO BIUIHHE BBPXY O0pOaTa ¢ ONyCTHHABAILIMTE PAROHM, IUE OA-
INOMOT'HE YBEJIMYABAHETO Ha XJIOpOQMIa BB BETPEIIHOKOHTHHECHTAIHUTE, Kpai-
OpEeXHATE U MOPCKUTE BOM, ILIE CE OTPA3H MOJOKUTETHO BbPXY NOA0OPABAHE ChC-
TOSSHHETO HA CBETOBHUS PUOEH 3aIac U T.H.

B saBucumocT ot 6pos Ha onpeneneHuTe KATO IPUOPUTETHH MHJIUKATOPH Ce
Onpenesisi ¥ IPUOPUTETET Ha IpynaTta. [Ipu chbBNaleHHs Ha BIHAHUETO, KOETO OKa3-
BAaT BBbPXY TPYNMTE, NOAPen0aTa Ha MHAMKATOPUTE C€ H3BLPIIBA B 3aBUCHMOCT OT
IpropHTeTa Ha rpynara. [Ipu cbeiazeHue Ha BIMSIHUETO HA MHMKATOPA U TPUOPH-
TET4 Ha TPYNIATE, IOPEKAAHETO CE U3BBPILUBA Bb3 OCHOBA HA CTEIIEHTA HA BIIUSAHUC
BBPXY camuTe rpynu. CTENeHTa Ha BIMSHHE BBPXY OTACTHUTE TPYIM C€ KATETOPH-

2
oc AsByuHMAT pesy e M3NOA3BAN Npean TPepofa Ha GLIrAPCKH €3MK HA KOMIIOHEHTHTE 1a
‘ OnHaTa cpema W pakropurte: agriculture; air pollution and climate change; biodiversity, fisheries,
errestrial; energy, transport, waste, water.
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Kpaiitio etepriiino norpedacuie no,

CERTOPH X X X
Odu1o enepriiing notpedaentie X X X
Odn CHCPIHETE HITTCU3HTET
Enepruiino norpebacone or BEH X
Enexrpivecrno ot BEM X X X

EAOC Torpeduientie no BIROBE FopHBi X X X
Thninko obopor X X
Tosapovbopor X X
H3110013BA 1K 150 tHICTH M UITCPIMTHBIN

TOpLBa

O0Opasysane ta OUTOBH OTIALIT

“P&.‘DH()OTK(I B BTOPOHIO ABMOA3BMIE 1A
OTNWTLINITE

Hacerenue, CRBPIANO C HPCHHCTBATCNINI
Crunmm

Oitlp

BHOXHMHH T TOTPeOHOCT 1a KHETOPOIL B
roseMiTe pekn (G

Hacenenie ¢ A0CThi1 10 HICTH NHTeHN
BOAH X

OHITOC _ H
QOuo ROANO OTAPBOBALEC X X {
OO0 Boann peeypent X X X
Hacenenne ¢ 40cmi 1o 0gsonacta
RAUATH a0 X
Katieerno ta BojaTa sa Kbiare X X
Xawopodiet 8 Tpaesrring, Kpaitdpekni n
MOPCKH padony X X X
Xpatuuesny BeecTa B pectii Boan X X X X
xpll[llll‘c]lllll BCLICCTRA B Tpam3nmin,

EAOC KPABpeAitn MOpeKn BOIH X X X

LuoxuMiuna IIO'IVCGHOC I' OT KHCJIopoa o
KOUUCHTPUINS F1 GMOTHICB Q30T B pe i

BOIH X X X X
H33eta npsicia Boj1a X X X
”PL“I[‘XCTH"II]C A UPAJCKI OTHa{LYITH BOA X X

3Hpa BbB BB3XOASLY Pejl, H3paseHo ¢ yuciena ctodnoct ot 1 1o 4. Croiinocrure 1 u 2
TMOMAMAT B 3014 ,,HEMPSKO BiusiHue”, kbAeTO | ¢ HezabenexuMo BIHsANHE, JJOKATO 2 ¢ cia-
60 Bimsuune. CroiiHoctute 3 ¥ 4 IONAaJaT B 30Ha ,,TIPSKO BIHAHHE", KBIETO 3 ¢ ,,CHITHO
BAUSIHHE" M 4 € ,,MHOT'O CHJIHO BJIMSIHUE".

Ot Talrmuara ce BYXKIa, 4e ¢ Hal-TOJISIM NIPUOPUTET (ChILpPIKALIM TIOBEIE OT YeTHPH
MapkHpanus ¢ ,,X“) ca AHAMKaTOpuTe: ATMOC(hEpHU KOHIICHTPALMHA Ha MAPHUKOBH TA30BCE,
TemnepaTypa na pu3yxa, [IponssoncTo M noTpedricHUE Ha paspyllaBalii O30HOBUS CIIOH
BenecTra, Enepruiino norpebsienue 0T Bb300HOBsIeMH eHepruitHu u3Tounuiy (BEN), O6-
pasysaHe Ha OUTOBU OTNAI(bLM U buoxumuyHa notpedHocT Ha kuciopos (BIIK) B ronemu-
Te peku. Beaara ciieln 15X ce NoApekaaT (ChAbPIKALIM TIOBEYE OT TPU MapKupaHus ¢ ,,X"):
ITnowuu ¢ oprannuno 3emeneiue, bpyren xpanurenct 6amanc, Ynorpeda Ha BemecTsa, pas-
PYLIABALIIM O30HOBUS CiTo#, EMucuu na 030H0BU nTpexypcopy, Enexrpiriectso ot BEU, O6-
LM BOJIHM pecypcH, XpaHUTEIHH BEILECTBA B IIPECHU BOAM U BroxitMuuna noTpedHOCT OT
KACJIOPOJT M KOHUEHTPALIMS HA AMOHHMEB A30T B PEYHHU BOIH.

O0BXBATET U NENMTE, 3aI0KEHH B IPHOPUTCTHUTE HHJIMKATOPH, CE ChAbPKAT B
TEXHUTE OIpeaencHus, myeaukyBanyn B uuTepHer crpanuiara Ha EAOC.

Ammocghepru Konyenmpayui Ha NApHUKO8Y 2a306¢. IHONKaTOPBT IOKa3Ba U3-
MepeluTe KOHIEHTpaluy Ha napunkosu razose ([1I) B atMocdepara. Obxsanaty ca
BKJIFOUEHHUTE B npoTokosa oT Kuoro I (COZ, CH4, NZO, HEFCs, PFCs, u SFG). Kou-
ueHTpauunuTe B ekuBajicHT Ha CO, ce U3UUCIABAT OT OTYETEHUTE KOHLIEHTPALMM Ha
II" (uacTH Ha MIJIHOH B GKBUBAJICHT Ha CO,). ¥YBeauuaBaneTo HA KOHUCHTPALMHTE Ha
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[T ce cuMTa 32 ¢/{Ha OT HAW-BAWKHUTE MPHUKHH 38 IOOAJIHOTO 3aTOILIAHE, IIOPA/IM TO-
Ba TOII € ¥ KJIFOUOBHUSIT HHAMKATOP, H3NOJI3BAH B MEOKIYHAPOIAHUTE LIPETOBOPH 3a ObIle-
mo Hamasigsane Ha emucunte. [Mosuinasane konuentpaunure Ha [l Bogu o ysenn-
yaBAHE HA PAJIMAIIIOHHOTO Bb3CHCTBHE, TPOMCHSIIO SHEPrUIHIS OasIatic U NO-HHTCH-
3UBEH NAPHUKOB PEKT, KOETO OT CBOA CTPala NPCAH3BHKA NOBUIIABaHE Ha mobaliHa-
Ta cpelna TeMieparypa Ha 3emaTa, Belipeku ue noseueTo EeMHCHH Bhb3HHKBAT B CEBEP-
HOTO MOJYKBI60, H3MOJ3BAHETO HA KTOOAJIHY CPEJIHK CTOHHOCTH c¢ 000CHOBABA C ITPO-
pJoKUTeIHOCTTa Ha skuBOT Ha T B atmocdepara. B cpaBHeHUE CbC CPOKOBETE 3d IO~
BaTHOTO CMECBAHE B aTMOC(epaTa, TOBA BOJIH 0 PABHOMEPHO CMECBAHE OKOJIO LSUIO-
to 3emMHO Kb160. [lopuiaBaneTo Ha koHNeHTpaunuTe Ha [N ce gproku nperuMHO Ha
eMUCHHTE OT YOBELIKUTE JICHHOCTH, BKJIFOUUTEJIHO H3TIOI3BAHETO HA M3KOIAEMH [OpH-
BA 3a [IPOU3BOJICTBOTO Ha €NIEKTPO- U TOIUIOEHEPTHsl, B TpAaHCHOPTa 1 IOMAKHHCTBATa,
CEJICKOTO CTOMAHCTBO M POMHUILTEHOCTTA.

Temnepamypa na 6v30yxa. TO3M UILAUMKATOD OTYUUTA KONeOaHUsTA B CPEAHO-
FOMIMIIHATA CBETOBHA U eBPOTEiicKa TEMIEpaTypa, KAKTO U CPEJIHUTE CE30HHU 31M-
HHU/JETHU TEMIICPAaTypHU HIBa B EBpona (BCHYKM OTUETEHH CIPAMO CPEARUTE TEMITEPa-
TypH 3a iepuoza 1961—1990 r.). TemnepaTypnuTC IPOMEHH Ca C/1HM OT HAM-SICHATE CHr-
HAJH 33 MAMEHEHHE B KJIMMaTa, 0cobeHo Tipe3 mocaeauuTe aeceTunerust. ChIIeCTBYBAT
HEOCTIOPMMH JIOKA3aTEICTBA, Y€ aHTPOMIOreHHHTE eMUCUH Ha NapHHKOBH ra3oBe (B nose-
YeTO CJIyddaH) ca OTTOBOPHH 32 HaOMIOAdBAHUTE HAIOCIIEbK TIOBUIIIEHMS HA CPEIHOro-
nuiHaTa Temmepatypa. [puponture (axTopu, KATO BYJIKAHH U CITbHYEBA aKTHBHOCT,
MOTAT /IO I'OJIsIMa CTETEH Jia OOSICISIT TCMIIEPAaTYPHUTE KOJIeDaHUs1, OTYETEHH 0 Cpella-
ta Ha XX B., HO C 13X Ce OOSACHABAT MHOTO M&JIKO OT OTUETCHUTE HATIOCIE[bK 3aTOMJIs-
HyA. BeposTHUTE 11OCITIC UM OT NIPOMSTHATA Ha KIIMMATa BKJIFOUBAT IIOKAUBAHE PABHUILE-
TO HAa CBETOBHMS OKEAH, MO-YCCTHTE M [10-UHTCH3UBHH HABOJIHEHUS], IPOMEHU BBB (M10-
paTa u hayHaTa, KAKTO ¥ yBEIMYaBAHE HA MHPCKUMO3HUTE 3a00napanust. TeMirsr u Tepu-
TOPHATHOTO pasipe/ie/ieHUe 1 IPOMEHUTE B TEMIIEPATYPATA Ca BAKHH 3a ONPEALIIAHE
BB3MOXKHOCTTA HA €KOCHCTCMUTE Ja Ce aJlallTUPaT KbM KIMMATHYHUTE IPOMEHH. BbIr-
peKM TOBa TemiepaTypure B EBporna Moka3BaT rojieMyu pasjiMuus OT 3anajl (MOPCKHM) Ha
H3TOK (KOHTHHEHTAJIHN) U OT 0T (CPEeAU3CMHOMOPCKH) Ha ceBep (APKTHUCCKH), @ ChILO U
PErHOHATIHY PA3JIMYHS: CLOTHOILIEHHETO 3HMHHU/SIETHU TEMIIEPATYPH H CTYIEHH/TOPEIIN
JHH € WIFOCTPALIMA 32 TEMIICPATYPHUTE H3MEHEHMS B PAMKUTE Ha la/ieHa Fo/iHa.

ITpouszsodcmeo u nompebacHie Ha sewjecmsd, paspyuiasaiyl 030H08ust caoil. To-
34 MHAMKATOP [POCIE/ISBA TOUIIHOTO MIPOU3BOJICTRO U NOTped/IeHHE Ha pa3pyLIABaLLHU
O30HOBHS CJI0M BeurecTra B EBpona. ToBa ca XMMUUHN ChEJUHEHUS, KOUTO ChABPIKAT
XJIOP ¥/UJIH OpOM M paspyliaBaT 030HOBU ¢ioii B crparoctepara. OT cpenata Ha 80-1¢
roauHu Ha XX B. ce NPeAMTPHEMAT MCPKH 33 OTPAHHYABAHC WJIM IIOCTENIEHHO CIUPAHE Ha
[POU3BOLCTBOTO M NOTPeOienueTo Ha Te3u BentecTsa. [TonuTHKNTE ce okycupaT BLPXY
NPOU3BOACTBOTO M NNOTPEOIEHUETO UM, & HEe BLPXY eMHcuUTe. TOBA € Taka, 3a1l0TO eEMHU-
CHUTE OT MHOXKECTBO MAJIKK H3TOUHMIIM MHOTO [TO-TPYIHO C€ NOAJABAT Ha TOYEH MO-
HUTOPHHT, OTKOJIKOTO EMHCHHUTE OT [POMUIIUICHOTO HPOH3BOJICTBO B HOTpedneHue.
B13MOKHO € NPOU3BOJICTBOTO U MOTPEOICHUETO 18 H3NPEBAPAT EMUCHHTE C MHOI'O T'O-
JIUHHU, TBH KATO eMUCHUTE OOMKHOBEHO CC [OSIBSIBAT ClIE/] U3XBBPJISHE Ha MPOIYKTUTE,
B KOUTO CA M3NOJI3BAHM PA3PYIIABAIM O30HOBHMS CJIOH BelecTsa (IT0KAPOTacHTENH,
xJanuiHugu U ap.). OcBoboKAaBaHETO UM B aTMOchepaTa BOOM 10 PaspyulaBane Ha
O30HOBHS CJI0H B cTpatocdepaTa, KOETO OT CBOSI CTPaHa BOAM JIO IIOBMIIABAHE HA YJIT-
PaBHOJIETOBOTO JIbUEHHE B aTMOCHEpATa TP MOBBLPXHOCTTA. ToBa OKa3Ba IMPOKO OT-
PHLATEIIHO B3/ICHCTBHE BbPXY YOBCIIKOTO 3IpaBe, BOAHUTE U CYXO3EMHH €KOCHCTEMHU
1 XPAHUTCITHUATC BEPUTU.

Obpazysane na Oumosu omnadsyu. VIHIMKaTOPBT HpeACTaBst 00pa3yBaHu OUTOBU
OTHATBIIM, U3PA3CHH B KUJIOIPAMH Ha JKUTEJ 32 €/1Ha FOJIMHa. B 3akona 3a yripasienue Ha
OTHAIBUUTE € NOCOYCHO ONPEICICHHETO 32 OMTOBH OTNAABLM, U3NON3BAHO B bbarapus:
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,»OTIIIBIH, KOUTO Ce MOJIyYaBaT B PE3YJITAT Ha XXHU3HEHATA JIEMHOCT Ha XOpaTa 1o J0MOo-
BETE, B AIMUHICTPATUBHH, COLMATHU U 0011ecTBeny crpamd. Kem Tsx ce TNPUPABHSBAT 1
OTHNATBIUTE OT THPTOBCKHA OOEKTH ¥ CHITBTCTBALIM IPOU3BOACTBOTO 3aHAATYMHCKY JEH-
HOCTH, O0EKTH 33 OTAMX H 3a0aBJICHHUS, KOTaTO HSIMAT XapaKTep HA ONACHU OTIIAbLM U B
CHUIOTO BPEME TSAXHOTO KOJIMYECTBO MJIM CHCTaB HAMA A IIONPEYH Ha TPETUPAHETO UM
CBBMECTHO ¢ GuroBuTe.” OTHaabIUTE NPEACTABISBAT OrpoMHa 3aryba Ha pecypcH 1oJ
(opMaTa Ha MaTeprany i eHepris. Koamdyectsoto MM MOXe J1a OB/1¢ IOKa3aTesN 3a cex-
THUBHOTO M3IOJI3BAHE HA [IPUPOJHUTE PECYPCH U AEHHOCTHUTE II0 TPETUPAHE HA OTNAMNE-
mute. [TonacToseM 61UTOBUTE OTHAIBLUM Ca Hal-10OPUST HHAMKATOP, KOHTO Ce U3NI0I-
3Ba 3a onpeensHe KoJIM4ecTBaTa 00pasyBaHH H TPETHPAHM OTHALbLM B CTpaHATeE, bu-
TOBHTE OTIIA/bIM NIPEACTABNABAT OKOJNO 15 % oT 061Ms 06em Ha oOpasyBaHUTE OTHA-
ITbITH, HO TIOPaJ¥ KOMILIEKCHUS HM XapakTeP U PA3Npe/IC/ICHUETO Ha Pa3IMYHUTE UM U3~
TOYHHIM, €KOJIOrOChOOPA3HOTO MM yIIpaBJieHUE € IOCTA CIOXKHA AeiHHoCT. Te chabpkat
MHOI'0 MaTEpPHAIIH, PELUKIMPAHETO HA KOMTO UIPAe OFPOMHA pOJiA HpH OMa3BaHe Ha
OKOJIHaTa cpea. Belpeku orpanuuenus UM Jsu1 0T o01uis 06eM Ha 0OpasyBaHHTE OTNA-
ABUHE, OTMTHIECKOTO BHUMAHHE KBM TAX € MHOI'O TOMISIMO (KPaCHOPEYHB PHMED 3a TO-
Ba ca npobieMsr B Coust u HacThnmaTa npes 2008 r. kpusa B Heanoo).

Enepeutino nompebacrue om 66300H065emMu CHEPSUTIHU usmounuyu (BEH ). [lensr
Ha OTPEOIEHHETO Ha GHEPTUSt OT BB30OHOBAEMU U3TOUHHIIN € OTHOLIEHHE Mexay Opyr-
HOTO BBTPELIHO NOTPEeC/IEHHE Ha EHEPIMS OT TSX U OBLIOTO GPYTHO BETPEILHO noTped-
JICHME Ha CHCPIUS, U3UMCIIEHO 33 C/[HA KAJIEHIADHA TOJIMHA U U3Pa3eHO KATO MPONEHTHA
croiitoct. [TorpebienneTo na eHeprus OT Bb306HOBAEMH N3TOYHUIH H OBIIOTO norpeb-
JICHHUC HA CHEPTUs CE U3MEPBAT B XW/IAAM TOHA HedTeH exkBubasieHT (ktoe). Br3oGHosse-
MUTE CHEPTUIHM H3TOYHUIU Ce NeDUHHPAT KATO Bh30OHOBSIEMH HEM3KONAEMY U3TOYHH-
LK BATHPHA, CTbHYEBA, F€OTEPMAJIHA, IPUJIMBHA EHEPIUs, CHEPIHs HA MOPCKUTE BHIIHH,
XMJIPOEHEPTitst, OHOMAca, CMETHIIEH I'a3, ra3 OT MHCTANALMATE 32 IPEYUCTBAHE HA OTIA-
IBLYHE BOAU M Guorasose. [lensr Ha notpeGnenuero Ha eHepris ot BEU e nokasatenen
3a HaMaJIABaHe Ha Bb3JICHCTBUETO BBPXY OKOJIHATA cpema. BEM 06HKHOBEHO ce cMaTaT
34 CHBMECTUMH C OKOJIHATA CPEJId M UMAT MHOTO HICKH HeTHU emucuu Ha CO, Ha eunu-
12 IPOM3BE/IEHA eHeprutsl. EMucHnTE Ha 3aMBPCHTENH IPH IPOU3BOICTBOTO HA €HEPrius
or BEM 4ecTo ca 110-HUCKH, OTKOJIKOTO PH IPOM3BOJICTBOTO Ha SHEPIHS KATO IO,

Buoxumuuna nompedrocm na kucaopod (BIIK ) 6 2onemume pexu. KayecTBoTO Ha
BOJIATa ¥ HAJIMYHUAT M 3arac ca MICATHAAT HHAMKATOP 34 WIIOCTPHPAHE CTaHJapTa Ha
KUBOT B JIaJIcHa IbpxaBa. [IpocnepurteTsT Ha 06IIECTBOTO € IPSKO CBBP3aH C YHCTOTA-
Ta, 6€3011aCHOCTTA, 3aNIaCHTe K IOCTAaBKM Ha Boja. U3nonspaneTo Ha 3aMbpCeHa BOJIA W3-
TIpaBst HACEJICHUETO NPEJT PUCK OT BostecTH u enuiemMuu. emorpadckust npupacr, yp-
GaHM3ALMATA M MHIYCTPUANIM3AIMATA IOCTABST II0]] 3AIIIAXa KAYECTBOTO M JOCTBIHOCT-
Ta 110 BOXHUTE PECypCH. Pa3suBaIOTO ce 3eMee/Ine 1 HH/lyCTPUAIHUTE TIPOLIECH BJIO-
IIABAT 3HAMHTCIIHO KAYECTBOTO HA BOJHMTE 3aMIaCH, TOKATO HEEKOJIOrOCHOPO3HOTO Tpe-
TUPaHE HA YTAHKUTE M M3II0JI3BAHETO HA BOATA B PA3NMYHM UHIYCTPUAIIHHA CEKTOPH 3a-
MBpCABAT pekuTe. Taka HanpuMep OrPOMHOTO TTOTPeGIIeHHE HA BOTHM PECYPCHU B CeJiC-
KOTO cTONMaHCcTBO B LleHTpasna A3us ce fBsBa OCHOBEH 3amMbpcuTeN Ha pekute (U n i-
ted Nations .., 2004). EkociHcTeMHTe Ca OCTABEHH Nped CepHO3HA ONACHOCT OT
M3IOJI3BAHUTE NICCTUIMIM U H3KYCTBEHH TOPOBE, OTTHYAIIM Ce OOPATHO B PEKHTE upe3
ApeHaxHUTe BOAM. M3n0s138aHaTa OT Apancko Mope BOJIa I0BEX1a MOPCKOTO HUBO JI0
KaTacTpodasiiy nuBa, kato rpes 2001 r. Haii-ronemMusT notpebuTe Ha Bona e Yabekuc-
Tad ¢ 58,1 O, m’/rox. ot pexute (United Nations.., 2004).

CTerneHTa Ha BIMSHYE Ha IPMOPUTETHATE MHAMKATOPHU € ChOOPA3EHA U C KAYECTBE-
Hata UM OueHka, HanpaseHa oT EAOC(EEA —Topic descriptions.., 2004). Ha
¢ur. 3 e npecraBeHa rpaduuHa 3aBMCHMOCT Ha BIIMSHHETO Ha [IPUOPUTETHUTE MHIMKA-
TOpH BBPXY OTICIHHTE IPYITH, KBIETO BOJELIO MICTO 3aeMa HHAHKATOPHT ,,ATMOChep-
HH KOHICHTPAUMH Ha MapHUKOBU ra3ose™. ToBa € IPOMMKTYBAHO, OT €IHA CTPAHa, OT ro-
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JieMisI CBETOBEH OT3BYK, KOMTO NPUI00H TO3U HPOOIEeM H, OT 1Ipyra, OT BCE IIO-SCHO OCe-
3aeMHTE ¥ HAOJIFOJaBaHU NOCIEACTBUS OT KJIMMaTuunuTe Npomenu. He 6u 6uno rpemmso
1A €€ 3aKIIOYH, Y€ 3aMBPCHABAHUATA Ca OCHOBHUST NpobiieM Ha Haieto Bpeme. OTpuya-
HeTo, 0e3IEHCTBUETO U HEOCTATHYHATA NOJIMTHYECKa U 0bLIecTBeHa BOJIS 32 Bopba
TO3M POOIEM 3HAYHTEIHO 3aTPYAHABAT HETOBOTO peluaBade. BLIpexu HaaraHure or-
paHMYEHMSI HA M3IIYCKAHUTE B aTMOC(hepaTa EMUCHH U IPUEMAHE HA ITO-CTPHKTHO 33KO-
HOJATEJICTBO, PEIIAMEHTUPALLIO IIPE/IEIHN TIPAroBe Ha 3aMbPCABAHE (TE3U Iparose O01xa
nowikend npes 2008 r.), Bee ollle JIMIICBA eIUHHA CBETOBHA MO3KIMUS 110 TO3K IpobIeM.

B 3aBHCHMOCT OT BJIMAHUETO BBPXY 000COOCHUTE IpyIu, IPHOPUTETHUTE UH-
JIUKATOPH C€ IIOAPEKIAT B CJESIHATA ITOCIIEJOBATEIHOCT: TeMneupaTypa H4 BB3]1yXa,
[Tpou3BoACTBO 1 MOTPebIeHne Ha pa3pyIIaBaild O30HOBHS CIOH BelecTsa, buoxu-
MHYHA TOTPEeOHOCT Ha KUCJIOPOJ B FOJAEMUTE PeKH, EHepTriiiHo noTpebienue OT Bb-
306HOBsIEMU eHepruiinm n3Tounnuy ¥ O6pasysane Ha OUTOBU oTnaubuy. Ionpeme-
HH 110 TO3H HAYMH, HHAMKATOPUTE HIKOCTPUPAT OBJIACTHTE, B KOUTO € HEOOXOIUMO

ATMOCEIEPHH KOHLEHTPALMK HA NAPHUKOBY razose Temnepartypa Ha Bb3ayxa

Cencko CTOR3HCTBO
2 Cencko CTON2HCTBO

Bwvanyx <
Boau ) Bu3ayx

BuopasHoobpaive u
NOSBU

BuopaiaHoobpasie U NoYEeu

Enepremika Tpaxcnop EHepretuka

Mpou3BoACTBO M NOTpebnenne Ha paspywasali BuoxuMryHa noTpeGHOCT Ha KMCNopoA B roneMuTe
030HOBMA CNOW BeleCTBA pewn

Cencxo cTonancTso Cencko CTORAHCTB0

BuopasHoobpaaue u

A04BYM nousn

Tpancnop Enepretvxa

Enepruiino norpe6nesne ot BEM 0O6pasysann BUTOBK OTNAaL UM

Cencko CTONaHCTBO Cencko cTonaHcTeo

BuopazHoobpa3ume u
No4BH

Buopasznootpasue
nou4su

dur. 3. Biiusiune Ha NPUOPUTETHUTE UHANKATOPU
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NpeanpueMane Ha JOIBJIHUTEHH Mepky U yeunust. [lomobpeHue Ha CHCTOSIHUCTO B
Te3u 0ONaCTH HEMUHYEMO Iie Ce OTPa3H NOJOKUTENHO U BbPXY OOLIOTO CHCTOSHME
Ha OKOJIHATA cpena.

HocTosepHOCTTa HA CHLOMpAHUTE C IOMOLITA Ha €KOJOrMYHMTE UHIAKATOPH
JAHHH MOJKE J1a ce IPOBEPSBA AOMbIHMTENIHO upe3 cpaBauTeieH ananus. [IpomsHa
B ChCTOSHUETO Ha €IMH OT CBBP3aHUTE HHAMKATOPH HEMUHYEMO ILI€ 1OBEIE A0 NIPO-
MSHQ U B CbCTOSHUETO Ha ApyruTe. Taka HANpUMep 3HAYUTEIHOTO YBEJTHYABAHE Ha
TPAaHCHOPTHUSA TpaUK, KONHuecTBaTa 006pasyBany OGUTOBK OTIIAXBIM U U3MYCKAHH-
Te B aTMOochepaTa EMHUCHE 1Iie IOBEAT J0 yBEIHYaBane HUBATA Ha MAPHUKOBH ra-
30B¢ B aTMOC(EpaTa, KOSTO OT CBOSI CTPAHA LIC MOBJIMSIE BHLPXY CPEIHOrOUMILIHAATA
TeMIIepaTypa Ha Bb3ayxa. [IpemmoxkenaTa B HacTosintaTa pabora KinacupUKaust uie
HOIANOMOrHE ¥ KOHTPOJA 110 KAYeCTBOTO HA MPEIOCTABAHUTE JAHHH.

N3BO/IN

JlurcaTa Ha geHCTBAILH HOPMATHBHU JIOKYMCHTH M HOJMTHYECKA BOJIS 34 pe-
UIaBaHe Ha Aafien mpobieM He 03Ha4aBa, ye To3u npobiieM He couiectnysa. He e ne-
00X00MMO BHHATH g C€ OTJIAra APEANPHEMAaneTO HA KOHKPETHH 1eHCTBUS HITH Mep-
KK, aKO JIMIICBAT JAaHHU OT npobireMHaTa 00JacT, HOHIAKOTA ¢ JOCTATBYHO JIa Ce
00BpHE BHUMAaHHUE HAa HAJIMYHUTE KOCBEHH PE3YJATATH, KOETO LIE CIECTH TEXHOJO-
T'HYHO BpeMe, HeobxoauMo B bopOaTa 3a onassatie Ha npupogata. Hacrosimara pa-
6oTa He IpeTeHAMPA 3a HATIAraHe Ha CTPUKTHA HepapXxuyHa paMka na paspaboTeHn-
T€ KPUTCPUU 3@ M3TOTBAHE Hepapxus HA U3MOJI3BAHNUTE EKOJOTHYHU HHAUKATOPY U
onpeciale Ha IPUOPUTETHUTE 00s1acTy. T 11eJ1M J1a HACOYH BHUMAHHETO Ha OTTO-
BOPHUTE JIHYHOCTH U MHCTHTYIIMH K'bM IIPUOPUTCTHUTE 32 pellraBaHe npodieMu B
of1acTTa Ha OKOJIHATA CPeid, IPU3HABAHE HEODXOJIMMOCTTA OT NpeAnpHeMane Ha
JOTBJIHATEIHH MEPKY U U3rPAKIAHC HA HABHIW 32 UHTEPIPCTHPAHE HA KOCBCHUTC
pe3yJITaTH U ABJICHUS. 3a OMpe/IeICHUTE KATO 110-C1ab0 MPUOPHTETHH HHIUKATOPH
TpsiOBa /18 NPOIBIKU chOupaHeTo U 06061IaBaHETO Ha MHQOPMALHUS, KATO Ce Clie-
JiM BIIMSHUETO B KOHKPETHUTE obnacTh. KbM HACTOSIIUS MOMENT 32 TAX MOXKE /1 Ce
Kake, 4€ T¢ MonajaT [no-CKOpo B KATEropMs Ha JOCTATHYHA HEOOXOIHUMOCT, T.€.
npeJlpueTUTe B TE3U OOTACTH PEIICHHS, OCHOBAHU HA ACHCTBAIIUTC HOPMATHBHHU
H3UCKBAHHA M CKJIIFOYEHM CIIOPa3yMCHUS ca Ha HCOOXOIUMHS TOCTATHUYECH MUHUMYM.

3a noxobpsBane AOCTOBEPHOCTTA Ha ChOMPAHATA C IOMOIITA HA €KOJAOTHYHUTE KH-
JMKaTOPH UH(OPMALUS € HeODXOANMO BBBEKIAHETO HA JOBIHUTE/IHU UHIUKATOPH,
CPABHABALLM HATMYHHTE B PA3IUYHU MHCTUTYUU ¥ JIbPIKABK JAHHM 33 HaOII0aBaHNUS
(heHomen. Besiko ycranoBeHo pasiuuue Tpsibsa a Ob/ie HOCHENBAHO OT 33 IbJIKUTEIHO
NPEACTaBsSHE Ha PA3sICHATENHA HHGOpMALKs (OT ChOTBETHATA HHCTHTYIUS UM IbPikKa-
Ba). EAMHCTBEHO ITO TO3M HAYMH MOJKE J1a CE OCTUTIE 10 CHOMPAHETO Ha 11e00X0MMATA
34 B3MMAHETO Ha aJICKBATHY PEIeHUs NPENi3Ha B3AUMHO ChIIOCTABUMA HH(POPMALIUS.
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ENVIRONMENTAL INDICATORS FOR STATE
OF THE ENVIRONMENT ASSESSMENT

Ts. Kalchev

Summary)

The indicators should present only quality data and observation (excluding
normal statistical admission). Therefore, the achieved results and indicator assess-
ments portray the actual state of the environment. On the other hand, the indicators
employed, should be committed to certain goals and easy to understand. This article
examines and summarizes KAKVO used by the United Nations Environmantal Pro-
gramme (UNEP), the Organisation for Economic Co-operation and Development
(OECD) and the European Environment Agency (EEA). The interpretation of envi-
ronmental indicators, their coverage and goals as well as the impact on environmen-
tal compounds enable the development of environmental indicators’ hierarchy and
their arrangement by impact on the environment.

Key words: environment indicators, hierarchy, risk assessment, impact to the
environment, comprehensive analyses.
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BLBIIFAPCKA AKAJIEMUA HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

[MPOBJIEMU HA T'EOI'PA®UATA o 1 ¢ PROBLEMS OF GEOGRAPHY
Cocdus o 2009 & Sofia

I[TACBYHUTE TTOYBU (ARENOSOLS) B BBJITAPU A

Huno Hunos

Onucann v kracubuuupanu ca nscwbunuTe nousu (apenocosin) B boarapus. Aprymentupa ce
TAXIIOTO NPUUYUCHABAHE B CUCTEMATHUHMSA CIUCHK HA TOUBMTE B CTPAHATA ¢ 4eTUpU noxruna. Te na-
MUPAT MACTO B ObjrapckaTa nouseHa juteparypa cieg 1997 r., B k0osT0 gocera, KakTo U B K;lacuduka-
unu na boarapus, ne ca orbens3sauu, Makap ue cien 1997 r. HaMMpaT MACTO B IOUBEHUTE # KAPTH.

Apenoconure ca 06pa3yBaii B MOPCKH, €0JOBH, PEYHH M OCTATLUHM PE3UAYAIHY NACHLUM OT N3~
BETPEIY AUATOMUTOBY CKaJ¥ Ha orpauuueny niaowmu Ao 600—700/1200 m rn.8. B yciosusita Ha 500—
600/300 mm roanuny sanexn u 10—13 °C cpeaHOroAMIIEYN TEMIEPATYPH U [IOJ XapaKTepHa pacTu-
TeNHA MOKPHUBKA OT ncaMo(uTHU Bujose.

MHoro mMajika TepuTOpHUS OT OBIATAPCKATA TEPUTOPUSA € 3aeTa OT NACHIU U -
CHYHM NpocTpaHcTBa. Te ca ci1abo 3acerHaTH OT [OYBOOOPA3YBAHETO W TEPEHHUTE
UM TIOpaJH MaJJOMEPHOCTH M HUCKO ILIOAOPOJUE HE Ca OOEKT HA UHTEH3IUBHO U3-
NOJI3BAHE ¥ MHTEpecU. 3aToBa OBJIrapCKOTO IIOYBO3HAHME H MOYBEHA KapTOrpadus
a0 1997 r. He no3HaBaule U He nocoysame B cBosiTa cucrematuka [IACHYHU
ITOUBH (Arenosols, Hu 1 o B, 1997 ).

ITschyHuTE TOYBY Y HAC Ca HA30BABAHU PA3MYHO — Te3u MOKpal p. Hynas Tau o B
(1960) napuya ,mscbUHM TpejgoBe” (TAKCOH ¢ TreoMOpQOIOKKA HOMMHALMA),
Muxaiaos (1988) ru Be3mpuema ,,110-CKOPO KaTO KapOOHATHH WU H3JIYKEHU
YEPHO3EMH, CITA0OMOILHH, OETHOXYMYCHU™ (HUCII TAKCOH ChC 3€MEIEJICKA IPAKTH-
KO-npuiaoxda HomuHauus); Fropos(1964)ul'ropos u Apturosa(2001) ru
OTHACAT KBbM ,,CUJIHO M3JIYKEHU 10 c1abo ONo/30/eHI KAHCICHH TOPCKY, MOLIHM,
JEKONECHhWIMBO-ITTMHECTU™ (HUCIUI TAKCOH CbC 3€MEJIE/ICKA TPAKTHKO- P UJIOKHA HO-
MuHanus), a ciopet Huuros 1 AupouoB(1984) B Bypracko Te ca ,,okyntypenn
nachUn” (reHepaieH TaKCOH, OTPa3sBall CHJIHO BJIMSHUE HA YOBEIIKA UHTEPBECH-
1Us).

Hmeto ,,machyHy MOYBH“ (apeHocoNM) B Bpiirapusi € HocTaBeHo 3a ITLPBU IILT
oT Hu n o B npes 1997 r. u mo-xucHO npe3 1998, 2002, 2004 r. Ha nousenara xaprta
Ha buarapusa (1997, 2002) B M 1 : 1 mutH., MmoHOrpadwmsra ,,Ieorpadus Ha boarapus*
(1997, 2002), kaxTo u B yuebuuka ,,Jopcko nousosuanue” (2004) Toit ru HaHacs Ha
HSAKOJIKO MECTa B CTpaHaTa M KPAaTKO I'M XapakTepHu3upa o AuarHoctukara na FAO
(1988) 1 WSR (2002). 3a TpeTu sT B Hall-HOBaTa MOYBEHA KapTa Ha Buarapus B M
1:1,5 mun. (2008, nox meuat) Hu 1 0 B ru npejcrass u B reorpadcku acnekT upes
acouualnMM: eHaTa — ¢ HaHOCHU nouBy ass. (Fluvisols + Arenosols), u apyrara —
ChC CBETJIM JIECHBHPAHM MOYBH u IwtaHoconu (Albic Luvisols + Planosols and
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Arenosols), Ha Hakosko MecTa B Ceepra u FOxna Briarapus nu YepHOMOpPCKOTO
kpaibpexwue (¢pur. 1).

Bernpexu BCHYKO u30POCHO U IHEC CE JIaBaT ,, IMATHOCTUYHH JOBO/IH 33 BhBEXK-
JaHE HA HOB IIOYBEH THN MACHYHHU MOUBM B Objirapckara kinacupuxauus® (Te o -
xap o B, 2008).

Enna or npuunMHnTE 3a ch3aBaHe Ha Tasu pa3paboTka € 1a ce U3HecaT ro-06-
HIMPHU, MAKaP U BCE OLUE HE HAIIBIIHO M34YePTIATeIHH, CBEICHUS 34 T€3N OTIABHA OT-
KPHTH [OYBH y HaC.

Apenoconure (OT naT. ,,arena” — MACHK) Ca HEPA3BUTHU, IPUMUTHUBHU MTOYBH Ha
MyCTHHHUTE, KpaHOPEeKNATA, BLIPEHIHUTE PAHOHH ¥ TEPEHHU C €0JI0BA CEIMMEHTAIMA
HJIM HSCBIHU, KOMTO €2 OCTATHLYHMA NIPOAYKTH OT U3BETPSIHETO HA NACHYHULM, TPAHU-
TH ¥ IPYTH kBapuoBu ckaiu. Te ca mousw, uneTo obpasysane ce npenonpeness oT
SICHYHUTE MOYBOOOPA3yBAlM MAaTECPHAIH, MOPAAHM KOETO ChCTABET M CBOMCTBATA
UM Ca PE3YJITAT OT CUJIHOTO JIOKAIHO JOMHHMpAaHe Ha Te3Ud MaTEPHAJIH, 4 HE OT BJIU-
SHUETO Ha KnuMaTuunute yciaosus (W S B, 1998; FA O,1999; Soil Taxo-
nomy, 1999). 3aToBa Te ce nMpueMaT KaTo a30HATIHU.

He BCHYKU HOUBH ¢ MHOTIO MACHK 0bade ca apenoconu. [1schunaTta nousa (ape-
HOCOJ) ChIMAacHO npuetnTe kKputepuu (WSB, FAO, Pycus) uma 10 100 cm awi60-
YMHA M [10Ka3Ba CIACAHUTE OCHOBHM XapaKTEePUCTHKH: 1) IbJGOKM, EXHOPOIHH IO
cbCTaB ¥ MOPQOIOrHs mACBIM; 2) HalX 65% ChobpXkaHne HA MACLK OT TEMIOTO Ha
CHTHO3€EMa; 3) POXKAB CTPOEXK, T.C. JIUICA HA YIUIETHABAHE, 4) NBbIOOKH MOAIMOYBEHH
BOJH; 5) C1ab0 TeHETUYHO PAa3BUTHE C XOPU3OHT 0 MM A — THII OXPHK.

[TouBooGpasyBaiuTe MaTepPHaIN HA APEHOCONMTE Ca: a) MOPCKH MACHIH, IIpe-
pabOTeH! U IPUABMKEHM OT MOPCKATa BOAA U MOMJIOKEHH Ha €0JI0BA aKyMYyIallis
ChC Cb3[IBAHE HA JIUTH, FONH; 6) €0JIOB MACHK, TPUABHIKBAH U IPEOTIaral OT Bi-
THpa; B) OCTaThuHK (residual) maceuy, pe3ynTar OT CHIHOTO M3BETPSHE HA ISLCHY-
HUIM, KBADLUUTH, TPAHUTH, THATOMHT U JIp.

Beuuxu Tesu nouBooOpasyBaiuy MaTepuau, COPTHPAHK B Pa3JIHMYHA CTEIEH, O/
BIDKHH WJIM YKPEIICHHU TTPE3 Pa3IHYHH [EOI0KKH HHKIIH, 06pa3yBaT NACHLYHU AIOHH, TIOK-
PUBHH TSICBIM, IUIAXHU UBHIY, IACLYHU 3aPaBHEHOCTH, rpebeHn, KpaibpexxHy MoHuU-
JKEHHS WA XBJIMOBE U T.H. (ur. 2). MHOro 0T OTNIOXKEHUATA Ca OT KLCHUS IICHCTOLEH.

ApEHOCO/IMTE Ca Pa3POCTPAHEHHU B PAHOHH C PA3TMYHM KIUMATHIHH YCJIOBUS, HO
1o 100 em npnbovuna He Morat na 6b1aT BEYHO 3aMPB3HATH. BLpXy TaX pacTe crenu-
aJHa — ncaMOQUTHA PACTUTETHOCT, XapakTePHT Ha KOATO CE ONPE/IENs ¥ OT 30HAHH-
T€, U OT MECTHUTE yCI0BUS. CBCTOM Ce OT KCepO(UTHH XPACTH, TPEBU U GYPEHH B 3aBH-
CHMOCT OT HAJIMYMETO HA XPAHUTETHH BEIECTBA B NACHIUUTE U OBIAXHEHHETO UM, OT
06pacTBaHeTO Ha TEPEHNUTE, OT eTalla Ha eBOIOLMATA. PACTHTENIHATA IOKPHBKA OKA3Ba
CHennpUIHO BIAMAHME BBLPXY NOYBOOOpasyBaTennus npouec. [TousooGpasysasero ¢
cabo 1 enpa ycnssa 1a GOpMUpa eIHH HeM3PaseH, HEJIOCTATHYHO PA3BHT, HEKOMIIAK-
T€H, MHOTO CBEThJT, POXKAB M POHJIMB IOBLPXHOCTEH A XOPM3OHT (TUIT OXPUK) C MHOTO
HHCKO CbABPKAHUE HA OprannyeH Burepos. [lon vero, B 1ua6ounHa 110 100 cm, obaue
JIANCBA MOYBEHO PA3BHUTHE U MACHYHUST CyOCTPAT € MACHBHA, HO POHJIMBA Maca, O3Ha-
4aBaHa kato C xopusoHT. [Ipodunsr e npumurusen ot Tuna /A/ — C.

ApenoconuTe ca MPOIYCKINBY [I0YBY, C BUCOKA MHQIMITPALUS HA BOJIATA, T.C.
Te uMaT Obp3 ecTecTBEH BepTUkaieH apenax (1,5—~25 cm/h), ci1ab Bogen xanamu-
TET U MAJIKU BOJHU PE3CPBH.

OCHOBHI MUHEPATH HA APEHOCOJIUTE ca KBAPI 1 MEIIIIIATH U JaJled M0-Ma-
KO CIIFO/1M, MUPOKCEHH, aMPUOONH 1 OJIMBUH, KAKTO U OIIE N0-MaJKO TEKKHTE HUD-
KOH, I'DaHAT, TYpPMaJIMH.

ADECHOCOJIHTE UMAT CPABHUTENIHO BHCOKO 06meno Temio (1,5—1,7 kg/dm?), ro-
JIeMH 1IopH, A06pa aepanus, CPaBHUTEIHO BUCOKA HEKANMMJIAPHA IOPLO3HOCT (36—
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46 00. %). Te ca GescTpykTypHH, HO POXKABH, HE ca JICIJIMBY, HE Ca TJIACTHYHH, He
Ce YIUIBTHABAT, He 0bpasysaT kopa u ca 6€3 puck ot anaepobuosuc. IloseueTo ca
ABIOOKO JieKaJUMPaHH, C HUCHK OOMEHEH KalaluTeT M HUCKA CTEICH HA HACHUTE-
HOCT ¢ Gasu. IIPUMHTUBHEAT U THHBK A XOPH3OHT CHABPXKA MAJTKO XyMYC (OKOJIO
wim o 1%) uan cnabo paznoxena (nexoMmrosupana) opraiu4Ha Maca. Brkopens-
BAHETO Ha PACTCHHUATA € 110-AbJIOOKO, HO KPBIOBPATET HA BELIECTBATA € OT MaJIKO
3HAUCHUE, OTKBAETO U IJIOZOPOAUETO Ha TE3H [IOYBH € HUCKO.

JloKaTo CLUIHOCTTA HA apeHOCOJIUTE € npexonpeaeicna OT MoYBoO6pasyBa-
IATE [ACBLUM, TO FEHE3UCET, T.€. IPOTHYAHETO Ha MOYBOOOPA3YBATENHUS NPOLEC
OpH TAX, € TACHO CBBLP3aH ¢ PA3BUTHETO Ha pacTuTenHocTTa. EcTecTBenoro obpacr-
BAHC HA IACBUMATE € XapAKTEPHO C HACTAHABAHETO HA IICAMO(HUTHH PACTEHMS, KOU-
TO [oOMarat 3a INOCTEIIEHHOTO IPEKPATsIBaHe Ha TAXHATA IOJBIYKHOCT, Ch3/1aBaT Ce
YCJIOBHS 3a MTO4YBOOPA3yBaHe, OCHOBHA YepTa HA KOUTO € 0DOraTsBaHe Ha ropHaTa
44CT HA ISCBUMTE ¢ OPraHUYHA MAaTepUs M Xymyc. B pe3ysiTar HapacTBa KONMYECT-
BOTO HA XPAHUTEIIHU BCIIECTBA ¥ CbOTBETHO CC IPOMEHAT [IPYTH KAUeCTBa, C KOETO
HACTBIBA OaBHO NPEBPBILAHE HA NACHIUTE B APCHOCOIM. TEMI'ET HAa MOCOYEHUTE
U3MEHEHUs € 0O0YCIOBEH HE CAMO OT 30HANHUTE KJIMMATUYHH YCIIOBHS ¥ BU/IA HA Pe-
Jiedya, HO M OT XapaKTepa Ha KOHKPCTHUA MECTEH MACHYEH MACUB — CHCTAB, CTENEH
Ha Pa3BCAHOCT, XUAPONOrUs U T.H. VIMeHHO NOpaAu TOBA apeHOCOJHUTE [10KA3BaT
pazauyHoO passuThe, GopMupaiie U KayecTBa. B apMOHMTE PErMOHM Te ca ¢ MUHU-
MAJIHO IPOGUITHO Pa3BUTHE M CAMO C €JIMH 3a4aThYeH XOPU3OHT C eMHUYHA 3BP-
HECTa WIN TPOXOBUAHO-3bPHECTA CTPYKTYpa, H3pa3eHa TYK-TaM MO NOBLPXHOCTTA
Ha ISICHYHMS [I1ACT. BelencTBUe HA IPOIBIDKUTEITHUTE IEPHOIU Ha CyLIa HOYBOO6-
pasyBaLUAT IIPOEC PUTMHUYHO € NpekbeBal U Gopmupa cyxu (apu/Hu) apenoco-
JIM, OTIPE/ICISIHY KaTO MbpBUUHO IIpoTo (Protic AR — WBS, 1998).

B yMepenara 30Ha apeHOCONUTE ca 10-400pe pa3BUTH, ¢ A XOPU3OHT, HOHSKO-
ra H ¢ U3BECTHU OeJIe3H HA XKEJIE3HM XYMYCHH ITTHHCHH HAJIENU U TIPOCIIORKH, 1opa-
AW KoeTo uma noarunose xunonysuk (hypoluvic, AR), py6uk (rubic, AR), anbux
(albic, AR), obuxnopenn (haplic, AR), usnuectu (lamellic, AR) u ap.

[TsichbynmuTe MOYBH (APEHOCOJNTE) Ca CIHH OT TBBPJIC PA3NIPOCTPAHEHUTE MOY-
BM B CBETA, KATO MOKpUBAT 0k0Ji0 900 man. ha, umu 7% oOT 3eMHaTa MOBBLPXHOCT
(WSB 1998). Te ca namepenn B Apprka — Ha tor oT ekaTopa (1o 30° mupuna) B
obcera na Kanaxapckute nacwuy, uma ru B Caxenckus peruon, Caxapa, Cpeguus
u3tok, Pycus, Kurtait, Asctpanust u np. Haii-mnazure apenocosu ca o6uuaiinu 3a
MHOro 4actd Ha 3anazgna v Lentpanua Epona. ApeHocosu B nepurianmainuTe
JFOHHU [I0JIETA UMA U B MOBEYETO KOHTHHEHTAIHN YacTh Ha Cesepna AMepuka.

MHOro OT apeHOCOIUTE B CyXaTd 30HA OrPARUYEHO CE€ M3IIOJI3BAT 3a Malua Ha
106uThK (0asucHo usnossBate). [Ipu HanosBaneTo UM B yMepeHaTa 30Ha, 3eMee-
JIMETO UMa J00pY yCrexu.

Pazgutu B manauadTi ¢ MHOrO CTapH, a ChIUO U HA CHBPEMEHHM NIOBBPXHOC-
TH, 8PCHOCOJIMTE C€ CLBMECTABAT MJIH CE ACOLMUPAT B [IOYBEHA IOKPUBKA ChC CPaB-
HUTCJIHO MHOTO APYIH IIOYBEHU TUIOBE, KATO PErOCOIM, HAHOCHH, MJIAHOCOJIH, KaM-
Bucoun, nyBUcoH, 1043014, 3aCOJICHM-AJIKAIHH, XUAPOMOPOHH U Jp.

B boirapus apeHocosmMTe ca Ha MaJkH, J0PY MUHUATIOPHH NJIOIIY M CE SIBSI-
BAT KaTO yHuKaTH. M3cnenpanusTa U Habmoaenusta (H v 1 o B, 1961, 1978, 1992,
1997, 2002, 2008), kaxTo 1 reooxkaTa kapta Ha BLiarapus 1oco4sat pasnpocTpa-
HCHHETO MM B MSICBUMTE M [IOHMUTE 110: HepHOMOPCKOTO Kpaiibpexue — B paiiona
na Cipnues 6par, Hece6sp, Cosonon, Ilpumopcko, Ponoramo, okoo c. IMopoii u
Papaa, [Tomopuiicko, kpaii ¢. [Ipuceniy, [anara, 3naTHH NSCHUM, HA HAKOJIKO MeC-
Ta nnokpai p. yHas; B 3anmanHaTa 4acT Ha JyHaBckaTa paBHUHA — 3€MJIHLICTO HA C.
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Hesene, Bpaancko; 8 CTpankanckoTo noje — kpait ¢. Aronoso, s Cyaryprapc-
KaTa 10J1uHa; ceepHo oT [lasapxuk; B Teputopusrta na Ib6pam (3anagaure Po-
JOMH), CeBEPOU3TOYHO OT ¢. Carosua, [onenemuescko (pur. 1).

Coiefiku IO XHIICOMETPUYHATA KapT4, MECTATa IOKpau p. JlyHas ca Ha oxkoi1o 30—
80 m H.B., palOHET Ha ¢. [lcBene e Ha 0k0s10 250 m H.B. 110 rpaHunaTta Mexay JyHnascka-
Ta paBHuHa ¥ [penbankana, a To3u Ha ¢. CaTOBYA, NPEACTABAABALLL €IHO PABHULLE HA
HHUCKHTE CKIIOHOBE U XbJIMOBE Ha 3anaauu Pojony, ca Ha 0kos10 900—1200 m 1.8. Cyn-
rypJrapckata 1oJmna, cbe 180—200 m u.B., € TUIMYHA aKyMyJIaTHBHA OBJIACT, C OrPOM-
HY MACH M3BETPUTEJIHN DPOLYKTU OT €OLEHCKU MAchuYHuLM — residual sands.

HepHOMOPCKOTO Kpaiibpeskue B obcera Ha NMACHIUTE € HHTEPECHO HE TOJIKOBA
C HagMopcKaTa Cu BUCOYMHa, Bapupama 10 30—40 m, KOJIKOTO ¢ yCTpolcTBOTO Ha
IIOBBPXHOCTTA CHU, H ITPH eJIEMEHTapeH 0030p 1IpaBU BIICHATIICHHE PA3IIUUMETO MEXK-
Iy ceBep-ceBepo3anaiHaTa My yacT i roxkHata. Ha cesep ot Crapa nuiaHuma mion-
Ta Ha IACHYHO- JFOHHUTE TCPEHU NPEICTABIABA OTHOCHTEIHO MOBUIIEHA H 3apaBHE-
Ha TEPUTOPUS, BB3IM3aIa Ha 0koJo 16 000 nxa u opopmsilia Abiru u o6IMpHK
IUIAXKHY UBUIM M JIOHHY peavld. TUIUYHUAT JauamadT HAOKOJIO € 3CMEIEACKY C
AOMHUHHPAILO PA3NPOCTPAHEHUE HA NECHYIIMBH CBETIIN JIyBUCOJIM C MOLIIEH XyMyCeH
XOpu30HT U apeHocosin (H u 1 o 8, 2009). FOxuaTa, 3HauuTeIHO NO-pasHoobpasHa,
YacT BKJIIOYBA B MpEESUTE CH HAKOJIKO Tonorpadcekn exeMenta: 1) necnunusata
MOpCKa MJIa)KOBa MBHMILA C OACBUMTE HA HUCKATa aKyMyJIaTHUBHA Tepaca npu p. Po-
noramo, Kasanure, Ctomanoiy, Aneny n Atns; 2) TepeHaTe Ha JronuTte kpaii Ipu-
Mopcko H Hece6np; 3) naAchbYHUTE IJIOLIM IO THbPBHYHUTE BUCOKH 3aPaBHEHOCTH Ha
torousTok ot Co3omnol, BUCOKUTE Tepacu Ha p. Xasxuiicka kpaii c. [Topoii 1 msuto-
T0 Bypracko kaTepHepHO Kpaiibpeskie che cepust OT MOpCKH Tepach. Tyk Moxe 1a
CC pa3jMyaT IJIOUM ¢ HAH-MaJIka HaJIMOPCKAa BUCOUYHHA, KbM KOUTO CE BKIIOUBAT
I'BPBUTE J1Ba eaeMeHTa. JroHuTe ce u3aurart Ha He noseue oT 10—20 m H.B. M ca C
HAaKJIIOHM U OTKOCH, KOUTO O(OPMAT YHaCTBUM C BBIHUCTO-XBJIMHCT M OyrpHcT
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(tymbect) Mesopened. pyrure nach4HA OPOCTPAHCTBA, OCTATHIU OT BUCOKH Te-
pacu, uMaT Hag 20 m BUCOYHHA U ¢BOEOOpa3eH XbIAMUCTO-BBIHUCT Me3opesied. Ot-
JETHUTE XHIMOBE HMAT M3MIAJICHO OKPBITICHU KOHTYPU M MEKH JIMHHUH. Iacnimre
HZ TPETHSA eJIEMEHT C¢ OTIMYABAT ChC 3HAYUTCIHO I10-MAJIKO pasHoobpasue u orpa-
anuena miom. o aBcomoTHa BucounHa Te ¢a 15—20 m BUCOKH, paBHUHHO-XBJIMHC-
TH 1 06paboTBaeMH.

BbirapckuTe MACHYHE 0YBH (ApEHOCOIH) Ca GOPMUPAHU Ha MOLIHH, Pa3IIHy-
HO 3bPHECTH MACHYHU MACH, IPePabOTBAHA U NPEOTIATaH! OT BOAATA: a) MOPCKH
CeIMMEHTH, 6) IIOABHKHHU U IPEOTIATaHY OT BATHPA IIEHCTOUEHCKH €0JIOBH MACDH-
M B 3eMJIMIIaTa Ha ¢. [ynsHiu u ¢. BpbB; B) MaTepuaiu, o6pa3yBaHy OT U3BETPS-
HETO HA HEOMHUOLEHCKHA JUATOMMTH WM MACBHYHUIM (COLEHCKH) B 3eMIIHIICTO Ha
Carosua, Iesene u CyHrypape; I') CTapOaJIyBUAIHU NACHIM.

TTachumTe ca pasieJHO3bPHECTH MACH, KOUTO MOraT Aa ObJaT MEKH, POXKABH,
POHJIMBH, PA3IMYHO YIUIETHEHHU, CIEMEHH OT MaJIKO INIHHA MJIM OTIOKCHH MUHEPAJI-
Hu cosid. B cberaBa na nsacbka B CeBepHa boirapus npeobnagasa (50—80%) mecnbu-
nusarta ¢ppakuus ¢ pasmepu 1—0,5 mm ¢ O1egOXBAT 10 CBETAOCUB LBST. B Te3u 11si-
CBUY Ha ILIONL OT 0KoJIo 360 km? ca pasBUTH apeHOCOJIUTE.

KaxTo ce Brxa, IpOU3XOBT U CHCTARBT HA ISICHUMTE B IOCOYCHHTE TEPUTOPHH HE €
€/IVIH U CBIIl, Pa3MEPTT Ha ChCTABSIIUTE MM YACTHITH, [IBETHT M U OCODEHOCTUTE Ha CH3/la-
JICHUTE OT TAX HEPABHOCTH Ca PA3IM4HU, KOCTO BHACS pa3sHOOOpa3ie B apeHOCOIIUTE.

Penedbr 1 npean BCHYKO ME30- U MUKPOpeIed LT Ha ISICHYHUTE MIOYBH € Xapak-
TEPEH ChC CHCUUPHYHUTE CH NFOHH, OperoBu rpeOeHH, 3apaBHEHOCTH, TOHMKESHUS 1
np. (dwur. 2).

Usnoro Bypracko kpailbpexue € cepUst OT KBaTCPHEPHU MOPCKU TepacH, Isi-
CBYHHM KOCH U ILNaxKHu uBuuu. Megaopuacko-CTpaHIKaHCKOTO Kpaitbpexue o6xpa-
11a MaJIKW JTbIOBHIIHU 32JTUBH U C TISCHYHMU NJIAXHYE UBUITH HJIM HUCKH aKYyMYJIaTHB-
Hu tepacu (Arus, Cosonosckn, Kasanure, Aneny, CromManony) u InscbYyHaTa KOCa
Ha p. Besnexa (5 m Bucoka). [To CepepHoto kpaitbpeskue Ha okoso 16 000 nxa npe-
001a1aBAT MACHLYHU MJIAKHY UBUIY U JIIOHU. 33 KAMUHHCKUS YYaCThK € XapakTepeH
JUBEPreHTeH B 3—4 peuiuy JI0HEH BaJ ¢ BUCOUHHA 2,7—6 m.

Pur. 2. UepHoMOpCcKOTO Kpaitbpexue ¢ ncaMopuTHa PaCTUTESHOCT
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VKpENeHnTe MACHIH CE XapaKTePU3UPaT ChC 3aPAX/IALM CE IOUBH MO PsJIKa
TpeBHA PACTHTEIHOCT M C BBLIHUCT H XBIMHCT pelied. PacTureaHOCTTa ¢ ncamo-
duTHA, C Pa3IMUHK 0CODEHOCTH M BapHALMH B OTIEJHHUTE OOCKTH, KaTO HAl-001110
ce CpeLaT acolMalMK C JOMUHAHTH Ha: KINacHUK (Leymetus racemosus), necbyap
(Ammophyletus arenaria), ranunea (Galilea muronata), NMAChYHA METIIMUMHA
(Centaurea arenaria), ToiHa (Trachomitum murronata) u XpactTosu GopManuu ¢
joMHHHpaHe Ha unonypa (Cionura erecta) n np.

Bounes(1991) coobmasa nHTEpeCHa CTATHOCT B MIPOIIECA HA 3aTpeBsIBaHE
Ha KpaMOPCKHUTE MACHIM, KOUTO MOKa3Ba M3KIKOYUTETHO BUAMM CHHXPOH € €BOJTHO-
pMsATa Ha PACTUTENIHATA [IOKPUBKA M N0YBoOOpasyBaneTo. [IbpBoHayasno ce 3acen-
BaT OpefUMHO BeTporoH (Eryngium maritimum) n 1bckasa kamuiicka Tpesa (Coris-
permum nitidum), XOUTO Ca C MOIIHA KOPEHOBA CHCTEMA, HO C MaJjika IOKpUBHA
mno (eea 5—10%). Ha cnenBamus eram ce 3acesiBaT pacTeHUsTa ¢ peobiaana-
HHE Ha KJIACHMKA, Mechuyapa U )KUBOBJISKA, KOUTO YKPENBAT NACHIUTE, Ch3AaBaT yC-
JJOBHS 3 IPYr¥ PACTEHHs U 3a 3aIll0UBaHe Ha nouBoobpasyBaneTo. TpeTusr erai Ha
3aTpeBsBaHe ce 0popMs OT nackuHata Menuauna (Centaurea arenaria), 1yKOBUY-
pa nmBagusa (Poa bulbosa), kasrapuka (Chr. Gryllus), canuna (Anaropogon ishae-
mum) u (nuB) edeMuk (Elymus arenarius), 4pe3 KOUTO ce oboraTsea ropHaTa, Ho-
BBPXHOCTHATA YaCT HA IIACBIHUTE C XyMyC (EBEHTYAJIHO U MJIOBH YaCTUIIM) U 3aTI0YBA
ma ce oopMsI XyMyCeH XOPH30HT OT Tuna orchic, pekpaTsiBa ce NOIBHKHOCTTA Ha
MACHIMTE M HACTHIIBA aCOLMMPaHe Ha NlouBeHaTa MOKPUBKA ¢ ApYyru noysu. Pazsu-
THE HA IIOYBUTE C€ CHIPOBOXKIA C OPOPMSHE Ha CHOTBETHUTE MOp(oIoruyny, dhu-
3MYHHE ¥ XUHMHYHHU Ka4YeCcTBa, KOUTO ONPEsEsIST U PA3IMUHUTE IIOYBEHH TACKOHU —
OT OBLPBHYHY (IPUMHUTHBHU) 7O MTPENCTABATETHU U IOPU IPEXOAHU KBM IPYru TH-
nose (bur. 3).

Crporo nomieHaTo, apeHOCOJINTE He ca ITOYBH B OOMKHOBEHUS CMUMBI Ha
TepMHHA, HE Ca NOYBH, ABSBAIIM CE XaDMOHUYEH [IPOIYKT OT B3aUMO/IeHCTBUETO Ha
noyBooOpasysaniust cybcTpaT — pe3ynTaT OT MbPTBUTE MUHEPAIHN H3BETPUTEIHU
pOLIECH, C KUBUTE OHOXUMHYHM areHTH Ha rouBoobpasyBaneTo. [1o-ckopo Te, oco-

Leymetus
racemosus

Cenfaurea
arenaria
+
Poa + Chrisopagon
: 1

Eringium
maritinem

Leymetus
racemosiy

Ammaophviatos
arenaria
;

(A}

, Protic AR Lamellic AR Haplic AR Hy;;oluvic AR

dur. 3. Esomouus Ha pacruresniara noKpuBKa ¢ JOMUHAHTHU BULOBC
H pa3uoo6pa3ue Ha IMACHLYHUTE MOYBU
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6erno no UepHOMOPCKOTO Kpaibpeskue, MOraT fa ca olle B NEPHOA Ha OTJaraHe,
TIpe3 KOMTO €/IBa 3aN04BAIIUTE TOYBOOGPA3YBATEIHH POLECH CE IPEKBCBAT OT HO-
BH HACJIOSIBAHMS M HABABAHUS, OT PA3KO U3DA3EHH COJIOBHU SIBJICHMS MM CPUBAIIE §
HaTpyMNBaHe OT MIOHUTE Ha MACTO. OCBEH TOBA U3KIIOUNTEINO C1a60TO HATPYNAaHo
OpraHWYHO BEIIECTBO B [IOYBATA M BHPXY HEs MHOTO CHJIHO K GbP30 ce paspyiasa
OT IIOBCEMECTHHUSL U IIOCTOSIHEH aepoben 1pouec Ha pasnarane. OpraHuvyHOTO Be-
IECTBO MPUCHCTBA PEAUMHO BbB (JOPMa HA OCTATBIM OT HOCICAHOTO IIOKOJIECHHE
OpTaHU3MH, OLIE HEYCHE/IH JIa Ce PA3JIOKAT JI0 IIbIHA MUHepan3auus. B pesyiraT
Ha TOBa MOYBOOOPA3YBATENIHUTE MATEPHAIH Ca CHBBPILICHO 0e3CTPYKTYPHH U C OT-
CBHCTBUE HA MOYUBEHH XOPH3OHTH BBPXY TX. OPraHMuHOTO BELLECTBO OTCHCTBA IIpe-
MUMHO BBB ()OPMA Ha OCTATBLM OT NOCIEAHOTO NIOKOJIEHHE OPraHU3MH, OLIe HEyC-
IIETH 13 Ce PA3JIoKAT 4O I'bjHa MUHepanu3auus. Cile/[CTBHE OT TOBA € M HUIOKHA-
Ta NOLTBINATEHA CHIOCOOHOCT Ha NACHYHUTE TIOYBH. MUHEPAIHUTE BElICCTBA, yC-
BOCHH OT PACTCHMATA B LsJIATA AbJIOOUMHA, B KOATO MPOHAKBAT KOPEHUTE MM, H OT-
JJaraHN B NCCHYIMBHL A XOPH30HT H NO-IBIOOKO C €IHOBPEMEHHOTO acpobHO n
I'bOHO pasnarane, He ce OTIAraT KATO TPYIHOPA3TBOPUMH CheHHEHHIS. Ion Bus-
HHE Ha Be3pasIeHo rocoACTBOWO aepobHO GaKTepHAIHO pasarane Te HEOpeKhC-
HATO ¥ GbP30 NPEMUHABAT B JIECHOPA3TBOPHMHU COJIM, 4 1O BIHSHHE Ha BOJIATA B
IT04BaTa CC HAMUPAT B IIOCTOSHHO JIBMXKCHHE. AKO C€ OTJIAraT B T10YBATA, TO TOBA
CTaBa ¢ MOMOLITA HA U3MAPCHUATA HAa BOAATA MJIM Ha OGMEHHOTO pasliarage.

Haiieu o1ie He ca 3aBBPUIMIM H IPOLECUTE HA YMCTO XMMHYCCKOTO U3BETPSIHE
I0pain HOBU OTJIAraHMs U HAHACAHHSA Ha MOYBOOGpasyBall cy6CTpar.

Ot mpyra cTpasa, OTCHCTBUETO HA TPOXOBU/HA CTPYKTYpa € IPHYMHA 34 PA3KA
TOsIBa HA BCHYKHY CBOMCTBA Ha Pa3/Ie/IHO-3bPHECTUTE OTIIOKEHUs. Te3H CBOICTBA [O-
JIY4aBaT Bb3MOXXHOCT 34 CBOETO KPAiTHO M3paKeHne, NOTUNHABANKY CE CAMO HA Me-
XaHU4YHUA CbCTaB. BogompounmaemocTra u mpoBeTpMBOCTTA, BIArOEMKOCTTa U
CBBP3AHOCTTA HA TE3U OTJIOKEHHUS, KAKTO M OBP3MHATA Ha KANWISPHOTO JBHIKEHUE
Ha BOJIaTa, HOBANTAHETO N KbM NMOBBLPXHOCTTA CE ONPEAEIAT B 3aBUCUMOCT OT npe-
00J1a1aBaHETO Ha IrPy6ONPAXOBUTE, QUHOMPAXOBUTE WM HA HAH-THHKHTE DIMHECTH
ejeMeHTH. UMenno 3aToBa y Hac ce Hab110JaBaT WIIM MOXE 1a ce obpasysar cnabo
Pa3BUTH, C1abO 3a4MMENH, CI1ABO U 110-ABIOOKO XYMYCHPAHH NSCHYHH HOYBH. 3a
TsX Ca XapaKTEPHU CJIETHUTE OCODEHOCTH (NMOJyHEHH OT MHOTOGPORHUTE TepeHHH
MOPGONOTHYHH U3CIIeABaHHA B H3OPOCHUTE no-rope o6extu) (tabn. 1):

a) IPUMHUTHBEH, €3 IUIBTHOCT, HEelI'bJIeH npogur tun jA/ — C;

6) TeHBK (70 15 cm), c1abo u3paseH, MHOTO CBETHII, C TBBPAE BUCOKa chroma
M MHOTO HHCKO CHABPKAHME HA XyMYC (0K0JI0 U 110 %) HOBLPXHOCTEH XOPH3OHT
A — Tun ochric. IHTepBeHIMSATA HAa YOBEKA MOXE 7a JOBEIE 10 topmupanero Ha
anTponoreHed (plaggic) xopusont. Korato To3u xopu3onT goctura 50 cm u noBevue,
IACHYHATA IOYBA CTABa AHTPONOIrEHHA;

B) M3KJIFOMMTEIHO BUCOKO ChAbPKAHUE HA ISCHK ¥ rOJIAMa BETHOCT HA [IMHA U
0coberHo Ha Ui,

r) nosiBa Ha onserssane ¢ Hue 10 YR wiu chroma * 5 BbB BiaxHO CBHCTOSIHUE
TIPH HAKOM paspesu (solums);

J1) BUCOKaA TIOPLO3HOCT U CJ1aba KaluIspHOCT, IOpaayu KOETO JIUTICBA 1IOBIUra-
HC Ha MOJII0YBEHH BOJIU K OIJIEABAHUS,

€) OTCBHCTBUE HA KAPOOHATH;

K) €1abo KMCeNla Peaklus Ha MACHKA M HEyTpajlHa WX cliabo ajikasiHa Ha HO-
BBPXHOCTHHS XOPH30HT (OpHUIIATA);

3) aKyMyJIaUMsl Ha ThHKH — Y2 cm, WM NO-1e6Geiy JTaMeny, WiIH HaJely 1o
[I0YBEHUTE 3bPHA OT OPHEHTHPAHA CHIIMKATHA IJIMHA C ONBETIBAHE KATO IIPH 0CO-
benocT ,,r*;
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Ta6Gnuua l
Ananumuuia XAparmepucmuka Hd HaKou nACsYHI Nougl
[IyHKT TIpoGa (¢cm) Kapdouarn pH & Mexaraen cneras (%) Xynye i B3 (%)
(%) KCL. (9 (%)
ICHK rsuina nit
Jlonuna na p. Xa:okuiicka
¢. [Topoii 0-30 HAiMa 0.3 79.3 1.8 6.1 0,31 10.7
44-58 HiMa 5.0 79.9 10.6 5.2 0.41 13.0
I1schR 66-76 HAMA 4.4 79.0 12.4 0.1 0.15 13.1
250-260 HAMa 4.4 85.0 4.6 2.9
M3rouna Crapa naaniia
¢. banabanucso
0-10 HAMa 6.3 71.6 14.0 6.3 1.03 24.6 4.0
50-60 HSIMA 6.8 606.7 17.3 10.5 0.82 24.3 4.4
100-110 1151Ma - 69.8 15.3 9.0 0.95 257 7.0
150-160 HiMa - 63.0 21.7 134 1.07 330 19.5

#) MaKCMMYMET Ha XyMyca JOCTHra eiBa 5—15 cm awabouuna, Thil KaTo 1no-
BBPXHOCTTA HA HAW-TOPHHS CJIOH MOXKe Ja ce OOHOBsBA OT CBEXO HABSBAH I5CHK;

K) 1bI00KH NONNOYBEHY (TPYHTOBH) BOH;

1) Hucka aepauust (32—43%); BUcOka oTHOCUTCAHA MILETHOCT (2,69—2,74) u
obem Ha nasrHocT (1,3—1.,4).

HanuuueTo Ha IPEAUMHO IECHUWIMB ChCTaB HE € JOCTATHhYHO 32 dBTOMATHYHO-
TO ONpeleissHE Ha elHa TakaBa [I04YBa KaTo MsChUHa (apeHocos). B 3aBUCUMOCT OT
TOBA, 1aJI1 € CBbP3aHa C MHOT'O CTAp JIAHMIIA(T, WIH € pa3BUTa Ha CBBPEMEHHIT 110-
BBPXHOCTH, TAKCOHOMHYHHUTE €IHHUIIM HA apEHOCOJIUTE MOraT Aa ca CBBP3aHu ¢
MHOTO JIPYI'H IOYBEHHU TUINOBE y Hac (¢ur. 4).

3. Planosols, PL 4. Luvisols, LV

\
1. Regosols, RG planic. AR\ hypoluvic, AR/ﬂ
RO arenic, PL
arcnic, arenic, LV
HAaMA
ARENOSOLS, AR.

ameFL‘;"

' 4
fluvic, AR

2. Fluvisols, FL

@ur. 4. OTnowenus 1 BPBIKK 1A aPEHOCONHTE € APYrH nousH B bunrapus
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MHOTO BaKHH ca OTIEJHUTE CJIydau:

1. [IpuBbp3BaneTO HA apeHoconuTe ¢ peroconute (Regosols) mopaxaa muoro
CbMHEHUS, ocoOeHO npH aroHuTe. M30upa ce mo-ckopo 3a pedepeHnus Ha apeHo-
COJI, KOTATO B COJIyMA CE BM)KId OpraHMyHa MAaTEPUs B PE3yJITaT OT 100POTO BKOpE-
HsBAHC HAa PAcTEHMATA, pasxjabBaie U peopraHU3alys Ha MACHLYHATE YaCTUIH O
OTHOIIICHUE Ha TOJIYJICKAUIMS OYBOOOpaszyBall MaTepuall.

2. OTHOUIEHUETO MEXy apeHocosuTe u HanocHuTe nousH (Fluvisols) e pasmu-
qMo. [1AChUHNTE TOYBY M MACHLUUTE UM ca Oe3 ryacrosa crparudukanms u 6e3 or-
nesBaHe, T.e. HIMaT B AbI0OounHa fluvic croiicTra. Te ca pa3noiokKeHH IIO-BHCOKO
ot Fluvisols. He ca mepuoauuHo HABOIHSABAHM, HE Ca Ha CHBPEMCHEH alyBUH.

3. Bpb3kaTta Ha nsacwunuTe N0YBH ¢ ianoconuTte (Planosols) e Bw3Moxna, 1o
¢be ciiabo nudepeHuupany npoduiid, YMUTO XOPU30HTH B TOPHATA 4acT ca TBBPIE
MOIIHH, TECHYJIMBY U HEIMOBJIUSHU OT BOs1a B mbpBuTe 80 cm. Hanuuuero Ha Bt xo-
PH3OHT U3KJIFOUBA NOKA3ATE/A 3d BPb3KA HA TE3U MOYBH C aPEHOCONHTE.

4. CrnenpaiHi, MHOTO ¢j1ab B3aHMOOTHOILICHUS HMAT apCHOCONUTE C JIYBUCO-
qute (Luvisols). Toa ce Hab110/1aBa mpu podHIM HA APEHOCOIUTE, B KOUTO ChIBP-
AHUETO Ha IIMHA B o0cera Ha KOHTpoJHaTa IbaboyuHa (0T noBbwpxHocTTa 10 100
cm) HapacTBa ¢ 3% i nosede. Taxbs NpodHI Ha apeHOCON Ce Onpeaesia KaTo
hypoluvic AR. Toi#i ce pasnmuaBa OT €quH JYBUCOJ MO JiMncaTta Ha Bt xopu3oHr B
mppeuTe 100 cm ¥ HANMMYHETO My TIO-ABJAOOKO HE € TO3HATO.

5. Enun apenocon salsodic, KOWTO € 10| BIMSIHAE Ha BOJOPA3TBOPUMH COJIH U
Na*, ne Mmoxe ga o0pasysa ,,HACUTCHA NACTa", T.C. COJIOHYAK WM COJIOHEH, TOpau
TBBPJIC CAPUS CH MEXaHUYEH ChCTaB.

6. Enun apenocon nsama G xOpu30HT M He Moxe na 0bae reductisol mopanu
Jmrcara Ha 700pa KalMIspHOCT W HOANOYBEHU BOH.

7. MHOTO OT TOPHUTE NMOYBH UMAT HHTETPUPAIIY JOMBJIBAIIM KBANUPUKATHBH,
KOETO COYH, Y€ T¢ IbPKAT CIHA MEKIMHHA TTO3ULMS TO-MEXIY CH. TaksB kBanudu-
KaTHUB € arenic.

Arenic UMAaT HaHOCHUTE NouBM (arenic, FL), Onatuure nousu (arenic, GL), my-
pucoJiute (arenic, LV), mnanoconure (arenic, PL), peroconute (arenic, RG) (¢ur. 4).

TaxcoHOMHUYHHTE ¥ KJIacH(PUKALMOHHUTE NTocTaHOBKU Ha FAO (1988) u WBS
(1998), mocodenuTe ycloOBUs HAa TOYBOOOpa3yBaHe, MOPQOSOrMYHATA U AHAJINTAY-
HATA XapaKTEPUCTUKA, KAKTO U BPB3KUTE, H B3AMMOOTHOLIEHUSTA, JaBAT OCHOBAHUS
3a €JIMH TIpe/IBAPUTEeH CIIMCHK HA BEPOSTHHU MOYBCHH MOJCICHUS HA MACHUHUTE
MOYBH y HAC 3a TsxHa Obaeiua Kiacupuxaius.

1. Crenmdukara Ha HAYAJTHOTO NOYBOOOpa3yBaHe H ocobeHaTa Mopdoorus Ha
MSCHUUTE MO HEMOBOTO BJIMSHUE [TO3BOJIABAT 1a c¢ Aeunupa nogtun [Ibpsuvunm,
NPUMUTUBHH (IIPOTO) NSICHhYHMU MOYBH (protic, AR), oTpa3sBall Hai-paHHHUS, 'BP-
BUYHHS CTAOUHN Ha pa3BuTHe, 6¢3 XOpU30HTH (ur. 3). [OpHUAT XOPU3OHT ¢ TBBPIC
MaJIOMOIIeH U ¢jabo ce OTaInYaBa OT NoYBoOOpa3yBalius NAChuYeH cyoCTpaT, a Xo-
pusonT b u C He ca popMupanu.

2. Moarun O6ukHOBeHH MsichyunM nnouysy (apenoconn) (haplic, AR) — Llenrpa-
JIeH MOATHI HAa KOHIENIMATA 33 APEHOCOJINTE, MOXKE J1a CE OIPEJIeNii Bh3 OCHOBA Ha
HaJIM4HEe Ha OTHOCHTENHO JoOpe m3paseH A ochric Xopu30HT.

3. OpurunanHoTo ciabo (oxoso 3% u moBeue) HapacTBAaHE HA ChIABPKAHUETO
‘Ha rIIMHa, 6e3 uIyBMpaHe, 10 TS Ha DIMHACBAHE Ha MSICTO B IbJaGoUnHa 1o 100 cm,
HAllOMHS 33 OT/IEJISTHE Ha NMOJTHUN cllabo necuBupaHononobuu (Meramopdun) -
cbuHM nousu (hypoluvic, AR).

4. Ipyrd maChbYHK DOYBH, 0Opa3yBaHH IPH ChUIUTE YCIOBUSA, HA KOUTO CyDCT-
pPaTHT MO MOBBPXHOCTHUS XOPH3OHT HMa THhHKU UBUIM OT JIAMENH, CE& ONPEASIAT
KaTo uBMuecTH nsacbyuy novsH (lamellic, AR).
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KaprorpadupaHnero Ha reoMopoIoKKHTe H3CIEeABaHHUs T03BOJISABA 3aKITIOYe-
HUETO, Ye aPEHOCOJIMTE y HAC Ca Ha MO-BHCOKO PA3IOJIOKEHH TEPEHM COPIMO Ha-
HOCHUTE TIOYBH, a TOYBCHO-MOPQOJIOKKATE [TOKa3BaT, Y€ T€ HAMAT ONIesBaHE H
gnacropeis 1o abnbounna 100 cm, XOUTO ca OCHOBHUTE KPUTEPHHU 34 OTHENIAHETO
am oT HaHocHuTe nousu (Fluvisols).

OT apyra ¢TpaHa, A00pOTO BKOpEHsBAHE Ha pacTEHHATAa M HAJIMYHETO HA
GoraTa KOpEHOBA CUCTEMa, IOSBATA Ha €/{HO pa3caabBaHe U peopraHu3alus Ha He-
chYJIUBUTE YACTHIIM IO OTHOIIEHHE HA OYBOOOpA3yBaIlus MAaTEPHA H HEMAJIKOTO
KOJIMYECTBO HA KOPEHMTE [[aBaT OCHOBAHME 32 OTACJISHE HA aPEHOCOJIHUTE OT PEro-
conmte (Regosols).

Kopenaiuure ¢ Apyry CBETOBHO 3HAYMMHM Kjacu(uKaluuy IMOKa3BarT, 4e [oco-
JYeHHTE TAKCOHH €4 CHLOTHOCUTEIHU (CHOTBETCTBAT Ha Xeropsaments — subgroups:
typic, dystric, lamellic, no Soil Taxonomy, 1999).

Bbb Ppenckata kiacudukanuonsa cucrema Referentiel pedologique (1995) Te
CBIIO Ca MSACHYHM HOYBH (apeHocoiu). B pyckata — U3pHYHO OT MHOIO OT/IaBHA Ca
pazoBand THIl [TecuaHHBIE MOYBELIL.

Taka, npeACTaBARKH I'M Makap ¥ HEOCTATHYHO H3CAEABAHY, aPEHOCOIUTE (IS~
CHYHHUTE IIOYBH) OCHOBATEIHO HAMUPAT CBOCTO MSCTO B HalllaTa IIOYBEHA CUCTEMA-
THKA M KaTO OPUTMHAJIHHM [OYBH, U KATO HOB M3CJIEN0BATEICKH OOEKT, MHTEpPECEH
KAaKTO 3a HAyKaTa, Taka U 3a IPaKkTHKATa.

U3BOU

1. Ot 1997 r. naceunuTe nouysu (aperoconu) B brirapust ca obext Ha obu1 Tak-
COHOMMYEH HHTepeC U ca oTOess3aHu B TPH HOYBCHU KapTu Ha bearapus.

2. Bplpexks OrpaHu4eHOTO UM Pa3npoCTPaHeHUe, ISICBYHUTE [TIOYBH (apeHOCo-
71) o60oraTsIBaT IOYBEHOTO pa3HOOOpa3ue Ha CTPAHATa U BIIMCBAHETO UM B I1OYBE-
HaTa HOMEHKJIATYpPa € OT HECHbMHEHO 3HAUCHUE U I0JI3a.

3. IIacbyunuTE TOYBOOOPA3YBALIH MATEPUATTH ~— MODPCKH, €OJJOBY M 3HAYUTE-
HO MO-MAJIKO PEe3UAYyaJIH OCTATHUHHU MACHUHM OT U3BETPSIHETO HA €OLEHCKH IIsI-
CBYHMIIM M HEOTEHCKH, IHATOMHTOBY CKaJH, 00yCIaBST pa3sNIpOCTPAHEHUETO UM
no YepHoMopckoTo kpaiibpexue, Ha onpenencHu MecTa B CesepHa u B FOxna
Brirapus.

TeHe3MCHT M pa3sBUTHETO HA MOYBOOOpA3yBaTE/IHUS MIPOLEC € B FOJISIMa 3aBUCH-
MOCT OT €Talia Ha €BOJIFOLMATA HA PACTUTeJIHATA NOKPHBKA, ChCTAaBEHA HKIIFOYUTEN -
HO OT crielHPUYHUTE HCaMOPUTH.

4. TTopau n3GPOEHHTE MO-TOpe 0DCTOATENCTBRA, HAIIWTE aPEHOCOJIM UMAT CJla-
00 pasBuTHE, IPUMHTHBHA MOP(OIOrUs, e IMHCTBEHO C HEPA3BUT IIOBBPXHOCTEH XO-
pu3oHT A oT Tun ochric, BUCOKO chbpikaHue Ha MACHK (> 70 %) 1 poxkas cTpoex
B KOHTPOJIHATA AMarHocTu4Ha Abiabounna 1o 100 cm, cbIbpkKaT MHOTO HUCHK NPO-
IIEHT XyMycC, MMAT cJiabo Kucena 1o Kucena peaknus 1 ca 6e3 BoIopa3TBOPHMU CO-
v ¥ KapOoHaTH.

5. VI3noxenuTe JaHHA M apTYMEHTH MO3BOJISIBAT Ja ce OTOENExKHU paspocTpade-
HHETO HA YETHPH HONTHIIA MTOYBH HA ISICHYHUTE NTOYBH (APEHOCOIHUTE) B bbarapus ot
20 BH3MOXHE B CBETa: ILPBUUHM (IPOTO) MACHYHU MOouBH (protic, AR), obukHOBEeHH
(haplic, AR), necusupanonogoduu (hypoluvic, AR), usuuectu (lamellic).
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SANDY SOILS (ARENOSOLS) IN BULGARIA

N. Ninov

(Summary)

Bulgaria’s sandy soils (Arenosols) are of rather limited occurrence in marine,
eolian, river and residual sands, derived from weathered sandstones and diatomites.
The investigated profiles are poorly developed, have a simple morphological struc-
ture, thin undeveloped surface horizon A — ochric type, a high content of sand (over
70%); they are friable, contain little humus, have pH slightly varying below or above
7 and are characterized by the lack of carbonates and soluble salts.

On the basis of field observations, laboratory analyses and the information from
the Geological Map of Bulgaria, four subtypes of a total of 20 in the world have been
distinguished: 1. primary /proto/ sandy soils [Arenosols/ — Protic AR; 2. ordinary —
Haplic AR; 3. soils under lessivage — Hypoluvic AR; 4. striped — Lamellic AR.

There are some genetic and geographic regularities in the distribution of these
soil subtypes which are as follows: on the Black Sea coast subtypes 1 and 2 are to be
found; in the eolian sands of North Bulgaria — subtypes 2, 3 and 4; in the residual
sands of Sungurlarska valley — subtypes 2 and 4; in Dabrash — subtype 2; in the river
sands of the Danube, Tundzha and Topolnitsa/Maritsa — subtypes | and 2.

The genesis and variety of the soils described above largely depend on the evo-
lution of plant cover, represented mainly by psammophytes.
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BBJATAPCKA AKAJEMU A HA HAYKUTE ¢ BULGARIAN ACADEMY OF SCIENCES

ITPOBJIEMU HA TEOTI'PAOUSTA o 1 ¢ PROBLEMS OF GEOGRAPHY
Codus e 2009 e Sofia

VBEJIMUEHUWE HA CEINTEMBPUNCKUTE BAJIEXKU
B BBJITAPUA 3A TIEPUOJIA 1992—2008 I

Hean [pcunoscku, Kpacumup Cmosnos

Bb3 OCHOBA H4 dHAM34 Ha JAHIKHTC 32 BAJGKUTE 3a epuona 1992—2008 r. ce
YCTAHOBSBA CTATHCTHYECKU 3HAYMMO YBENNUEHHE HA KOJMYECTBATA M IPE3 M. Cell-
TeMBPH 32 PEAMLA CTAHIMHU B CTPaHaTa. 3a HAKOU OT TSIX CE CTUTa [0 IOIOKEHUETO,
e TE3M CYMHU C€ SIBSBAT MAKCHMAJTHH HIIH OJTM3KH 10 MAKCHMAJIHHTE MCCCYHU BaJsic-
KM Ope3 roaunaTa. [1paBu ce OnuT 3a U3siCHABANC HA MEHE3MCa M NPUYUHKTE 33 HAO-
JF0J1aBAHOTO aHOMaJIHO ABienne. OCTaBa OTBOPEH BBIPOCEHT JIad TOBA ¢ HIKAKBA
KpaTKOTpaiHa (IyKTyalus, WM HA4aJI0TO Ha U3KIFOUMTENHO HHTEPECHA TEHJIEH-
[¥A 32 IPOMSAHA BbB BETPEIIHOIOIUIIHOTO Pa3pele/IcHIE Ha BajexxuTe B buara-

pus.

WU3XO/IHU JAHHU

H3mon3sanuy ca TaHHUTE 33 MECECUHUTE CYMY Ha BAJIeXHUTE 3a [4 cTaHUUK OT U3-
BBHIUIAHUHCKATA YaCT Ha CTpaHaTa, nyOJMKYyBallK B MCCCUHUTE (OMEPATUBHM) XU~
pomMercoposoruynu 6ronetay Ha HUMX 3a mbinust nepuo/ Ha TAXHOTO U3laBaHe
o MoMenTa — 1992—2008 r. 3a cpxxanenue, HEe ca HAJIMYHY JITAHHY 34 OBeYe CTaH-
MM 32 [HeJHs NOCOYeH Nepuol Ha HabnroeHus. AHaNU3LT Ha MeTCOpOIOTHIHHTE
00CTaHOBKM € HAIIPABEH ChIIO 110 TC3UCHMTE U3JIOKCHUS, JAJICHH B OIONIETUHNTE, U
HE MPETeHAUPA 32 UIUEPIIATETIHOCT.

NCTOPUYECKHU HPEIJIE]

Beuyky kIMMaTOoI034, MUCANH 110 NpobiiemMa 3a FOAUIIHOTO paslpeesIcHUE Ha
Bajnexure (Qumutpos, 1979; Benes, 1990, 1997, 2002; T o m 1 1§ ¢ k u, 2006),
€a eJMHOJIYLIHU BHB BIDKIAHUATA CH, U¢ HA TEPUTOPHUSITA HA CTpAaHATA Ce IIPOABS-
BAT [[Ba OCHOBHH TUIIA BAaJICKEH PEKAM — YMEPEHOKOHTHHEHTANIEH 1 KOHTUHEHTAJ-
HO-CPEN3EMHOMOPCKHM — C Pa3fIM4Ha CTENEH Ha NPEeXOJHOCT MEAIY TAX 34 HAKOU
9acTH OT cTpaHaTta. [1pn aHanM3a Ha MECEUHUTE MAKCUMAJIHU U MUHUMAJIHY Basie-
XH ¢e OTOEMA3BaT CACTHATE OCOOCHOCTHU:

A) B MecTaTa ¢ MAKCUMAJieH BAJICHK MIPE3 M. JOHH MHHUMAaJIHUTE ca npe3 M. (eB-
pyapu (no-psisixo M. centeMBpH) (JIn Mu T p o B, 1979). ChinmsT aprop oTbenA3Ba
OCBCH TOBA, 4e IpH cpaBHeHnne Ha nepuoja 1896—1945 r. c nepuoma 1921—1950 r.
OpY MUHUMQJTHUTE BAJICKHHM CYMU B TC3U paiioHN ce HabII0aBa TCHICHUHUS 3a U3-
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MECTBaHe Ha MECEYHHS MHHMUMYM OT 3UMHMTE MECCUH KbM M. aBI'yCT MJM M. Cell-
TeMBpH. To3u PakT ce 06ACHABA C M3BECTHO 3aCUIBAHE HA CYOTPONUYHOTO BIMSHME
BBPXY TOOMLIHOTO Pa3sNpeesIeHue Ha BaJiexute B Bhiarapus.

Tonnuiicku(2006) renepanusupa, e 3a ,,Haj 2/3 OT TEPUTOPHUSITA HA cTpa-
HaTa MOX€ JIa CE MMPUEME C YTOBOPKH, Y€ MaKCUMyMBT Ha BAJICKHUTE € Mpe3 Maii—
FOHH, 8 MUHUMYMBT — TIP€3 aBryCT-—CEeNTEMBPH®.

b) B MecTaTa ¢ MakcUMaJeH Bajiexk Mpe3 M. JeKeMBPH MUHHMAJIHUTE Ce HaO-
JONABAT MPE3 M. aBryCT (I0-psjiko M. centeMspu) (Iu M u T p o B, 1979).

B e e B (1990) noscussa, ue B kpaliHUTE FOXHA M U3TOUHH PAOHHU MHUHUMY-
MET Ha BAJICKUTEC NPE3 MECELUTE aBrYCT MM CENTEMBPHU 3dBUCH OT MUHMMYMa B
4eCTOTATa HA CPEAN3CMHOMODCKUTE IUKJIOHU ¥ OT HE3HAYUTEIHOTO 33 CE30HA BJIU-
STHUE HA CTYJICHUTE (PPOHTOBE HA ATNAHTUYICCKUTE HUKJIOHA B TOCOYCHHTE PAiiOHHN.

Tonauiicku(2006) yrounssa, ue o UepHOMOPHETO M KpaiiHaTA FOKHA YACT
Ha CTpaHaTa MUHUMYMBT HA BAJICKUTE € NPE3 MECELUTE ABTYCT—CENTEMBPHU U € B
pamkuTe Ha 20—40 mm.

B) ,.B mpexoanaTta 061acT NIABHUAT MAaKCHMYM ¢ 1Ipe3 Mali—IOHH, 8 MUHUMY-
MBT € Ipe3 aBrycr—cenremMspu™ (T o mu u i ¢ x u, 2006). C 6113KM CTOHHOCTH 10
IIIABHUTE MaKCUMYMM M MUHUMYMH Ca BTOPHYHHUTE, ChOTBETHO TIPe3 HOEMBPH—Ji¢-
KeMBDH U deBpyapu-—mMapT.

KomenTtupaiiky npuunHuTE 32 CHUIECTBYBAIMTE pa3anuus, T o I J1 ¥ it ¢ K 1
(2006) o606masa, ue ,,MPKYIAUMOHHUAT GAKTOP € TO3H, KOIHTO OMpenens euH Uil
JpYT BaJiexKeH pexxuM B brarapus®.

B cBemimHaTa Ha mI06aIHUTE KIMMATHYHY IpOMeHH B ¢ 11 e B (2006) xoHCcTaTH-
pa HAKOU IPOMCHHU B PEXHMMA Ha BAJIEXKUTE B OT/IC/IHU YACTH HA CTPAHATA B Kpas Ha
MHMHAIUA BeK: ,,JIo HepHOMOpHETO MaKCUMAITHUTE BajlexH ca IIPe3 HOEMBPH, a MH-
HMManHuTe Ha MecTta B FOxna bbirapus — npes xpas Ha JIATOTO W HAYaJOTO HA
ecenTa”. 3aCTHIBA Ce T€3aTa, Ye ,,BCHUKH POMEHH BB BATCKHUTE XapPaKTCPHUCTH-
K1 [10-CKOpO MOTaT a ce OOACHAT ¢ MPOMEHH B aTMOC(epHATa HMPKYJIALHs, OTKOJI-
KOTO C TCHACHIMY Ha IPOMSIHA B CaMus KIuMaT". KOHKpeTH3alns Ha Ta3u Te3a cpe-
luame U B Ipyry myOJIMKaIlMK Ha CBILUA aBTOP, B KOUTO Ce& KOMEHTHPA CHJTHO HAMA-
JIeHUst OPOil CPenU3eMHOMOPCKH IUKJIOHH, KaKTO NIPe3 3uMHUTe Mecenu (B e 1 e B,
2002), Taka u npe3 cenremspu (B € 11 € B, 1997). 3a 12 rogunu (1982—1 993) Toit xou-
CTaTHpa HAMAJICHUE Ha BAJICIKUTE B PEAMIA CTAHUHMHU U NPe3 CENTEMBPH C OKOJIO
30—50% B cpaBnenue ¢ nepuoga 1954—1993. Hewo noseue, B CE30HEH acCIeKT Ce
HabTro/aBa Hall-3HAYMTEITHO 3aCyIIaBaHe [IPe3 ECEHTA, H TO NPE3 ILPBATA OJNIOBHU-
Ha Ha To3u ce30H. [IpaBu ce U3BOIBT, Ye yCTAHOBEHUTE KONIEGAHUS HA BAJIEXUTE [0
MECCLHM 1 CE30HM C€ IBJIKAT Ha HamasBaHe 6post Ha CPeM3EMHOMOPCKHTE LIMKJIO-
Hu 110 mer 111, XakTo M Ha yBenuyaBaHe Opos Ha GIOKMPAIIUTE AHTHUIMKIOHH OT
Asopckus unn M3rouHoesporeiickus MmakcumyM (B e 1 e B, 1997).

B npyra csos pa6ora B e it e B (2002), cpaBusBaiiku gecetunerneto 1991—2000
r. ¢ nepuona 1971—2000 r., or6Gensssa, 4e ce HAOGMIOAABA TEHICHIMA 32 U3BECTHO
YBEJIMYEHUE HA BAJIEXKUTE NIPE3 MECELUTE allpUJl U aBTYCT, HO OT HUTHpaHaTa Tabiu-
0a € BU/IHO, Ye CTaBa BBIPOC 3a aNpHJI H CENTEMBPH.

YBEJIMYEHUETO HA CENITEMBPUMCKUTE BAJIEXU

Bt3 ocHoBa Ha aHanM3a Ha JAHHMTE 33 MECEYHHMTE CYMHM HA BAJICKATE OT Me-
CEUHUTE XUAPOMETCOPOJIOTHYHH OHOJIETHHM 3a 14 CTaHIUHM B M3BBHIUIAHMHCKATA
4acT Ha cTpaHaTa 3a nepuona 1992—2008 r. ce ycTaHOBSBA CTATUCTHYECKH 3HAUU-

MO YBEJIMYEHUE HA KOJMYECTBATA HA BAJIEKHTE IIPE3 M. CENTEMBPHU 33 BCUYKH TAX
(Tabn. 1).
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Tabnuuna l

ABCOAIOMILO U NPOYCHMHO UIMCHCHUC HA CCRMCMBPUUCKUME 8AACHCU 3a Usbpanu cmanyuu
3a nepuoda 1992—2008 2. 8 cpasHenue ¢ nepuoda 19311985 2.

CranHips Banex (mm) 3a | Bamex (mm) | Yeenuuerue Ha H3menenue Ha
nepuopa 1931- | 32 nepuoaa | cenTeMBpPHICKHATE | TOAHIIHHTE
1985 1. 19922008 r. | Banexu (%) Banexu (%)
pHa 28,0 65,3 133.2 =08
LB[26qu 32,0* 724 126,3 +4,2
[ Caupen 32,0 64,3 100.9 - 231
Pyce 37,0 71,2 92,4 +2,
B. TspHOBO 41,0 76,2 85,9 -44
ITnesed 38,0 61,1 60,8 -52
BuauH 36,0 56,9 58,1 -9
Kopukanu 32,0 46,9 46,6 - 13,8
Byprac 36,0 52,7 40,4 -12
II10BIHB 35,0 45,7 30,6 -79
CaHIaHCKd 30,0 38,0 26,7 - 12,8
Bpana 59,0 73.3 24,2 -95
Codus 440 54,5 23,8 - 0,8
KrocTeHauI 38.0 44,6 17.4 -134

* naunuTe ca 3a nepuoga 1916—1955 r.

B cpaBuenue ¢ nepunoga 1931—1985r. CpGI[HOMCCCQHHTC“CTOIZ}{OCTH Ha cer-
TeMBpuifckuTe Banexu 3a nepuoga 1992—2008 r. noka3paT Hal-3HAYUMO yBeEJMYeE-
Hue OT 0K0J10 2,3 nsr B n8e crannuuu B Ceseponstouna bunrapus (Bapua, 1o6-
pud). AGCOTIOTHATE CTOMHOCTH HA yBEIMYEHHETO TaM Bh3u3aT Ha 37—40 mm. B
Hakou yacTd Ha FOrousTouna buarapus u B uentpaixute yactu Ha CesepHa bbi-
rapus NPOUECHTHOTO YBEIMUEHHE CHIO € 3HAYHTEITHO 1 JIOCTHTa 86—100% (Cousen,
Pyce, B. TopHOBO), KaTO aOCONIOTHUTE My CTOMHOCTH ca 0Kojio 3235 mm. Oure
16 Ha 3anazn B Cesepna buJirapus yBeuyeHueTo Ha BAJIEXKUTE IPe3 M. CENTEMBPH €
0x010 60% (ITnesen u Bunun), ¢ abconotHo n3paxenne oT HaJ 20 mm. Okono 46%
€ yBEJTMYCHHETO B orousTounure paiionu (Kepmxkanu u byprac), xaro abcomoTHu-
T€ CTOMHOCTH ca OT mopsabka Ha 15—16 mm. Haii-manko (oxoso 20—30%) e yse-
JMYEHMETO HA CENTEMBPHICKUTE Bajiexku B [opHoTpakuiickaTa HuzuHa (ITnosnus)
u B 3ananna benrapus (Canpancku, Codus, Bpana, KrocTenaun), uspasssamio ce B
abCoNIOTHY CTOHHOCTH OT Okon0 7—14 mm. KaTo ce B3eMe mpeaBHJ BUCOKaTa
CpeImHOMeCeUHa CTOMHOCT HA CENTEMBPUHCKUTE BalexH B CT. Bpaua 3a nepuosia
19311985 r. — 59 mm, nocturama 73 mm 3a nepuoaa 1992—2008 r. (exHa oT Haii-
BHCOKHTE B CTPaHAaTa), CbBCEM OINPEENIEeH0 MOJXe [la Ce 3aKJIF04HU, 4e o abcoroT-
HH [IOKa3aTelIM CT. Bpala He npasy M3KIFOYEHNE OT rpynara Ha craHuuute B Cepep-
Ha bearapus.

3a 1ems M3CIeBaH IEPHOJL C€ KOHCTATHPA, Y€ B ILPBUTE UETUPH CTAHIIUU —
Bapua, Jo6puy, Ciausen u Pyce, ceTeMBPHIICKUTE BANEKH €4 MAKCUMAJHU 34 TO-
IMHATA, KATO IPEBUIIICHAETO CIPSIMO CIIEABALIUTE MecelH e 0T 7—9 1o 12—18 mm
(¢wur. 1). KosmuecTsaTa ca Mexay 64 u 72 mm.
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Gur. 1. Cpeanyn Meceunu Cymu 152 BaJeKUTeE 33 HAKOM cTanuuy oT Mstouua Birapus
3a nepuona 1992—2008 r.

B npyru Tpu crannuu — Bunus, Benuko TvpHoBo u [lnepes, centeMBpuiicku-
TC BAJIECKU 3a€MAT MBPBO WJIM BTOPO MSACTO, C HCIHAYUTEIHA PAa3UKa, CHLOTBCTHO
ot 1—2 (KoeTo € B rpaHUUMATE HA CTATUCTHYeCcKaTa Irpelka) 1o 6 mm (¢dur. 2). 3a cT.
BunuH MakcUMyMEBr € 1pe3 cenTeMBpH, 3a cT. Besuko ThpHOBO — mpe3 Maif, a 3a
cT. [lneBen — mpe3 onu.

B ¢b1oTo BpeMe cieaBa ma ce 0TOENeKH, Ye [IPU FOJUIITHITE CYMH HA BaJIeXu-
TE€ 32 CPABHSBAHUTE MEPUOMIM, B €IHA YACT OT CTAHUMUTE c¢ HAOMIOIaBa HAMAJICHIC
cpeaHo ¢ okoio ¥ Hax 10% (Krocresmun, Cangaucku, Kepnxanu, Buaun, Bpaua,
CiMBeH), 2 B OCTAHATUTE — HE3HAYMTESHO KoJieOaHue (MPEeIMMHO C OTPUIATEICH
3HaK) OKOJIO HOpMATa 3a OCHOBHUS Ieprod. Te3u HaHHM NOTBBLPXKAABAT KOHCTATH-
paHoto oT B e i e B (2002) HaMayieHHe HA FOJUIIHUTE BAJEKHU CYMH 3a IIepUOIA
1971—2000 r. Hemo nmoseue, cpuuat asrop (B e 1 e B, 1997; 2002) orbensssa, ye
1992, 1993, 1994 u 2000 r. ca eaHu OT HAH-CYXUTE OT HAYaJOTO Ha METEOPOJIOrUY-
HUTe Habnronenus B buirapus.

B Tazu cBETIIHHA 3HAYUTEIIHOTO YBEAUUYCHNE HA BAJCKUTE NIPE3 CENTEMBPH 34
mocoueHus 17-roauilned Hepuoa cTasa olle mo-HeoOnyaiino. O4YeBUIHO, Ye aKo ce
H3IYCHAT HAYAJHMTE TPHU HM3KJIIOUUTETHO CYXH TOOWHE, 33 TO-KPATKUs MEpHOJ
1995—2008 r., To 11e e oule 10-100pe U3Pa3eHO KAKTO B OTHOCHTEJIHMU, Taka U B ab-
COJIFOTHU CTOWHOCTH.

B chOTBETCTBME C HUTUPAHUTE IO-TOpe MHcHUss HAa Bene B (2006) u T o -
auicku(2006) e HeobxoauMo Hali-Halped 1a ce TOThPCH OOSICHEHUE Ha KOHCTA-
THpAHATa AaHOMAJINs, CBbP3aHO ¢ CBEHTYAJIHH IPOMCHH B aTMOCHEpHaTa upKyIa-
IS HAJ HAIIATa CTPAHA HA TPEXONA MEXKY JISTOTO H €CEHTA.
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B. TspHoso
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@ur. 2. Cpeann mMeceuny cyMu Ha Bajexure 3a Hakou crauunu B Cesepua Buarapus
3a nepuoaa 1992—2008 r.

AHAIJIM3 HA CUHOIITUYHUTE OBCTAHOBKU

Hampasen € OImUT 32 CHCTEMATU3UPAHE Ha CHHOITHYHATE ODCTAHOBKH HAJl CTPAHATA,
00YCIIOBIIIM M3BAJLIBAHUATA IIPE3 CEIITEMBPH 3a ieproaa 1992—2008 r. Ocuosen HocuTen
HA BAJIGKUTE Ca CTYNEHUTE MM OKIFO3UOHHH (DPOHTOBE, HOCEHH OT CPEJIM3EMHOMOPCKU
LMKJIOHH, IBIKELLM CE TIPE3 CTpaHaTa MM I0KHO OT Hesl. [ltaBHo Ceseposananna u CepepHa
Boirapus ce 3acAraT ¥ OT CTYJEHN (pPOHTOBE OT ATIAHTHYECKH IIMKJIONH (¢ur. 3).

XJaZeH U BIaXeH OKECaHCKY BB3IYX MOXE Jla Ce M3HACS Haj CTpaHaTa u B ve-
n0TO Ha 6apuyHu rpeGeHn OT CeBEPO3ana WM CeBepOousTOK. IIpu Bee oLle Toma-
Ta NOACTUIIAIA TTIOBBPXHUHA, KOHBEKIUATA CE 3aCHJIBA, KOETO JOBEXIA 10 YBEJIU-
yapaHe Ha oOyauHOCTTa M BanexuTe. ChIIEBPEMEHHO NOCIEIHUTE CE OTIMYABAT
ChC 3HAYMTEJIHA IPOCTPAHCTBEHA U3MEHYUBOCT. CpenuusT Opoil Ha TaKd ONMCAHU-
T€ BAJCKHU CUHONTHYHU 0OCTaHOBKH € 4,8 cayuas MeceuHo (Tabi. 2).

XapakTepHa 0c0DEHOCT, HE CaMO 3a NIOCOYECHUA NMEPHUOJ, HO U B NCTOPUUECKH
ILAaH, € 3HAYUTEJIHATA BapHallusi Ha Basnexute npe3 M. centemspu. C Hali-romemu
CTOMHOCTH Ha koeduinenTa Ha Bapuauus (Cv) ce OTIMUABAT UMEHHO MECEIUTE aB-
ryctucentemspa (Knumartsrt va.., 1991) — 0,7—0,9. 3a nepuoma 19922008
Cv Ha BaJiexHTE Npe3 M. CENTEMBPM 33 U3CJIENBAHUTE CTAHIMU HMA CTOMHOCTH
Mexay 0,52 (Bugun) u 0,91 (Pyce), npu cpeana croiinoct — 0,71 (tabu. 3).

HabnrogaBa ce penyBaHe Ha FOJAMHU C HHTEH3UBHA ¥ ¢ HAMaJleHa WUKJIOHAIHA
ReiducT. Hama obade npsika 3aBUCHMOCT MEXKIY KOJMYECTBOTO HA BalleXkKUTE U 6pos
Ha [IpeMHMHAJNTE LUKIOHU. B peauma cnydau npu eaHa-eQMHCTBEHA BaJiexHa o6c-
TAHOBKA MajaT BaNeXkH, MHOrOKPaTHO IPEBUILIABAILM MeceuHaTa Kopma. Hanpu-
Mep npe3 M. centemBpu 1999 r. ce HabnrogasaTt yeTupu BasiexHu obcranosku. Oc-
HOBHAT2 4aCT OT BaJIEXKUTE ITallaT CaMO NP ¢HA Takapa o6CTAHOBKA, pa3Buiia ce
pe3 MbpBUTE HET AHM HA Mecela NpU KOMOUMHUPAHOTO BJIMSHHE Ha LUKJIOH HaJ
Ereiicko Mope u anTHIUKIIOH OT ceBep. HabiogapaT ce 06UIHN BANEXKHU, NIABHO B
Wsrouna Beanrapus: Pasrpag — 182,1 mm (upu meceuna cyma 188,2 mm), Bapua —
72,3 mm (82,7 mm).
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Ta6anwua 2
Baaexcnu cunonmuunu 06cmanosku npe3 cenmemepu

Cpeau3ecMHOMOPCKH LMKJIOHH Jo6pe u3pascuu Pasmutu Hpyru Beunuko
I[Tpe3 Mepuns [Ipcs Buarapus | cryacHu (poHTOBC dpouToBC | 00CTAHOBKH
1 PymbHus or C3
0,6 0,9 1,8 0,6 0,9 4,8

Tabauua 3
Koeuyuenm na eapuayus na cenmemgputickume gaaexcu 3a nepuooa 1992—2008 2.
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IToyi00Ha € M CHHONTHYHATA OBCTAHOBKA, Bb3HUKHANA B KPasi HA M. CEMTEMBPH
1996 r. — aHTHLMKIIOH Ha/l beapyc ¥ CpeIM3eMHOMOPCKY LMKJIOH, JBUKEI CE Mpe3
Buarapus. Cb3aasat ce yCI0BUA 3a OOMIIHM BaJIeXxu Haj Ls1aTa cTpana: Jlosey —
54,1 mm 3a nenonomue, Cnused — 46,0 mm, B. Toproso — 39,9 mm, Ceuinos u
Bpana — 10 36,1 mm. [1pe3 2000 r. 0THOBO NO-TOIIMATA YACT OT BAJIEKUTE 3a Me-
cema MajaT B yCJIOBUATA HAa CTAIMOHMPALl aHTUIMKIIOH ¢ UEHTHD Hajl Benapyc, no
M3TOYHATA W IOTOU3TOYHATA NepU(EpHs Ha KOWTO HaJl CTpAHATa HaXJyBa CTYHCH
BB3ayX. Kakto u npe3 1996 r., Hali-MHOro Bajie)Xu noaydapaT CpefHATA ¥ U3TOYHA-
ta yacT Ha [lynasckata paBHuHa: Kuexa — 49,9 mm mMakcuMalleH HeHOHOLIEH Ba-
nex, B. TbpHoBO — 37,3 mm, Pasrpag — 31,6 mm, Ilnepen — 27,5 mm, B Codus —
28,8 mm, FOrousrouna Brarapus u gp.

IIpaBu BIEYATICHHE, YC YBEIUUEHUETO Ha BaJIeXHTE ¢ Hai-ronsmo B Cepepo-
n3royHa buarapua u no YepHoMopueto. To ce npuuuHABa OT BABHO ABMIKEIIM CC
npe3 CTPaHaTa WK CTAUMOHUPAIIY HaJ Hesl CPECAM3EMHOMOPCKYA LUKJIOHH, I OT
TAXHOTO JAON'BJIHUTENHO aKTUBU3Upane HaJx YepHo mope. [TouTu Bunaru cesep-ce-
BEPOU3TOYHO OT CTPAHATA Ce Pa3NoJjiara IeHThpP Ha BUCOKO aTMOC(EPHO HAJIATAHE.
TaxeB ¢ 1 ciyyasrt npes M. centemspu 2005 r., korato Hax Iabna u Kanuakpa 3a
TpH NE€HOHOIUS mafgaT ¢boTBeTHO 221 1 210,8 mm. B ocTananaTa yacT Ha CTpaHa-
Ta CBUIO Ca PETUCTPHPAHY BAJIEKHU CyMH, MHOTOKDATHO NMPEBHIUIABALIM HOPMATa
3a cenTeMBpu: B. Toproso — 236,0 mm, Cinusen — 164,0 mm.

B npyru ciyqan npes mecena npeobaanaBaT BanexHi 0GCTAHOBKH, CBHP3aHHU C
ABIKCHUE Ha CTY/IeHH POHTOBE OT ceBeposanai. Yact oT Tsx ca c1abo u3paseHw,
Apyru ca 6BP30NOABUKHY, A BAJICKUTE HE Ca Taka MOBCEMECTHY M MHTEeH3UBHY. Te
3acAraT CEBEPO3aNMaHUTE PAHOHM HA CTpaHaTa, Jokato B FOromsrouna Buarapus
nouTH He ce mposssBaT. Hanpumep npes 1997 r. ca uabnrojaBanu net crymeHu
¢GpoHTa, IpEeMUHAIIM Ipe3 CTpaHaTa. Brupekn ToBa npeobiagaBaluTe BAJICKH ca
nox Hopmara (20—60 %). Ho BsB Buauu MeceunaTa cyma e 68,6 mm, gokaro B Ciin-
BeH € 2,1 mm, a 8 Kaprobar u Byprac — nosg 1 mm.

MN3BOIU

* B et ot pasmiexganure 14 cTaHUMY B U3BBHILIAHMHCKATA YaCT HA CTpaHaTa
(Bapra, o6puy, Cnusen, Pyce 1 Bunun) cenTeMBpHIICKATE BaJlexkH Ce ABABAT MAK-
cuMajHA 3a nepuoja 1992—2008 r. B npyru ase cranuun — Benuko TepHOBO 1
IlneBen, Te ce HaApEK AT HA BTOPO MACTO MO KOJHYECTBO B FOAMILIHOTO pasnpene-
Jienne Ha BajexuTe. OTHOCHTEIHOTO YBEJIMYCHHE HA BAJIEXKHUTE CYMH 3a TE3H ce-
IeM craunuy € oT 58 no 133% B cpaBHeHMe ¢ M3NOM3BAHUSA KATO Ga3os TIEPUO/1
1931—1985 r. ITogo6HO aHOMAaJIHO SBJICHHUE HE € HAGIIOABAH0 H OTHEJIS3BAHO B -
JlaTa UCTOPHA HA KIIMMATUYHATA CTATHCTHKA y Hac. [IpaBu BlleyaTineHue, 4e BCHUKU
NOCOYCHH CTaHLMU ca pasnoyioxeru uin B CesepHa Brarapus, unu B M3TOYHATA
4acT Ha cTpaHaTa. KOHCTaTHPAaHOTO, OBEUE OT JBOMHO, YBEINYEHHE HA CENITEMB-
PHHACKATE BajieXku B CEBEPOM3TOUHHTE pailonM, 6 MOIIIO Ja ce OBSCHY C HAC/TATBA-
IOTO C¢ BIMSHHE KAKTO HA MCJAHICKHM, Taka M Ha CPEAM3EMHOMODPCKY LUKJIOHH,
NPEMHUHABAIIK MPE3 TEPUTOPHUATA HA HAIIATA CTPAHA.

* Tbit KaTO HsIMA TOCTOBEPHM JIAHHM 32 YBEMYABAHETO Ha cpenuus Opoit HuK-
JIOHH NPE3 NePHO/a, HAa-3HAYNTEeTHUTE U3BAJIABAHNS, HAG/IOMABAHM HAKOJIKOKPAT-
HO NIp€3 CenTeMBpH, B peula CIydan MOTAT Ja Ce CBBPXKAT ¢ Bh3HUKBAHETO HA Ba-
JIEXHH 00CTAHOBKH, IIOPOJICHH OT KOMOMHAIMATA MEXY C1a60 MONBUKEH cpenu-
3EMHOMODCKY LUKJIOH M HaXJlyBaHETO HA MO-CTYACHH KOHTUHEHTAIHHM BB3/YLIHH
MACH OT CEBEPOM3TOK, [0/ BAMSHUETO HA AHTHIMKJIOH C IIEHTHP CEBEPHO OT Bbbira-
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pus. I1o npuuiun Te3u 06CTAHOBKYM Ca NO-XaPAKTEPHMU 3a CTYIACHOTO MOJIYro/Me, HO
B Cilyuasl CC HPOABABAT B HAYAJIOTO HA €CEHTAa. MAaKCHMAaTHUTE BAJIC)KHI CyMU IIpU
TAKHBA YCJIOBUS Ce PEFMCTPUPAT B M3TOYHATA U cpeanara 4acT Ha CesepHa bbira-
pust (na 3anan xo Bpana), kakro u 8 FOrousrouna buirapus.

* JlombnuuTeeH GakTop, 3a Habar0JaBaHUTE IPE3 OTJAETHUTE TOHHU OCcO0e-
HO OOMJIHU BaJIC)KU TIO OKJIFO3MOHHUTE (PPOHTOBE HA CTAUMOHUPALINTE BPECMEHHO
Ha [ Ta3d 4acT OT CTPaHaTa CPCAM3eMHOMOPCKH IIMKJIOHH, HAl-BEPOSTHO € TSAXHATA
percHepaiius Haj akBaTopusita Ha Uepno Mope.

¢ CtyjenuTe QpOHTOBE, HAXJIYBAIIM HAJ CTPaHaTa OT CeBepo3arial ca HoCuTe-
71 Ha IO-MaJIKO Bajexu. JIuncaTa Ha ocobeno obunHy Basexu B Ceseposanagna
Boirapus onpenens U Haii-Mankara CTOMHOCT Ha KoeduuuenTa Ha Bapuanus 3a Bu-
JuH — 0,52.

* [TpuurHa 3a HETUIMYHU BaJIGKHN OOCTAHOBKH, TONPHUHACALIN 32 yBEIMYCHU-
eTo na Bajexute B CesepHa Bharapus, MOXe [ia € HaxJ1yBaHETO Ha, 3a00MKaisIn
KapnaTuTe, BAaxKeH OKCAHCKH BB3/lyX OT CEBEPOU3TOK, B THJIA HA MCJIAHICKH IIHK-
JIOHH, WM HAa W3TENTAIM ce Hax UepHO MOpe CPeH3EMHOMOPCKM ITHKITOHH.

* 3HAYUTENHO MO-TOIAMOTO YBEJIUYEHUE Ha BaJICKHATA CyMa Mpe3 CeNTeMBPU
3a c¢1. CnuBeH B cpaBHeHue ¢ ApyruTe cTannuu B FOrousroyna beirapus ce IbJIKH,
[0 BCSIKA BEPOATHOCT, HA AOMBIHUTEIHIS oporpadcku edext Ha Crapa IIaHuHa DO
OTHOIIEHHE HAa WABAILKATE OT IOT-K0ro3anaj cCpeIu3eMHOMOPCKU LIMKJIOHH.

* VBEAWYEHUETO Ha CENTEMBPUICKUTE BAIEXKH B OCTAHAJIUTE CE/IeM CTAHIHHU €
oT 17 110 46% nipu ycpemHena cToinocT o1 okono 25—30%. Haid-cnabo e ysenude-
HHETO B IOro3anajHaTa 4acT Ha cTpasaTa. [Ipu ToBa To ce HabmoaaBa Ha Gona a
HAMAJIEHMETO Ha TOMMITHUTE BAJIEKU B T€3M CTAHIMH cpeaHo ¢ okonao 10%. 3a me-
puona 1992—2008 r. B HUTO e1HA OT CTAHI[MMTE BAJICKHUTE CYMU LPE3 M. CCNTEMB-
pU He ce ABSIBAT MHHMMAJIHY 3a ToAuHaTa. Hewo rnoseye, BbB BCUYKH CIIyHdan UMa
[1OHE YeTHPU MECENa C T0-MaJIKH BaJIe:KU OT cenreMBpuiickure. ToBa o3HavYaBa, ye
{10 HUKAKLB HAYMH CENTEMBPH HE MOJXKE J1a €€ OTHECE KbM IIEPUONUTE HUTO Ha ITIaB-
s, HHTO HA BTOPUYHKSA MUHUMYM Ha BAJIEKUTE 38 KOATO U JIa € YacT OT CTpaHaTa,
KBM KOMTO € Ol TpaJUIMOHHO IPUYHCIIsBAH BUHATH JOCEra.

3AKJIFOYEHHUE

[IpuuKHUTE 32 KOHCTATUPAHATa aHOMAJMs 3a mepuoxa 1992—2008 r. Haii-Be-
DOSITHO C& JBKAT HA MOCOYCHUTE OCOBEHOCTH HAa aTMOC(epHaTa LMPKYIALMs Hall
{OrOM3TOYHATA YaCT Ha BankaHckus ojlyoCcTpOB Ha TIPEX0AA MEXTY JIATOTO U €CEHTa.

OnpeseieHo MM MHIMKAIIMK 34 NU3MEHEHUA B POKHMA HA BAJICKUTE H NPE3
ApYyru MecelM Ha rojguuarta. B uact or cranimute B CesepHa brirapus (ITnesen,
Pyce, Buaun u Bapua) ce Hab/1101aBa 3HaUMTEIHO yBEIHYCHUE M HA FOJICKUTE Bajle-
KU, KATO B I'bPBATa OT TAX T€ Ce ABSIBAT MaKCHUMaJlHu 3a mepuona. [Ipu ToBa Bpeme-
pUgT 0OXBAT HA HAOIIOOABAHUTE POMEHHM Ha HAKOM MECTA € Beue [IOYTU IIPEACTa-
sutesen. Taka Hanpumep B cT. Bapna 3a nepuon oT 27 roannu (1982—2008 I.) Bale-
JKUTE TIPe3 CENTEMBPH Ce BSABAT HOYTH PABHH HA MAKCUMAJIHHTE, OTYCTCHH NpeE3
HOEMBPHY, KaTo pasiukara ¢ ejsa 1,1 mm. OcBeH TOBa MUHUMAIHUTE BAJICXKH U3HE-
HA/IBALLO ca M3Mepenu npes Mecen Mail (30,0 mm), kaTo BanexuTe mpe3 Gespyapy
u syapi ca Hesabesexumo no-ronemu (0,2—0,4 mm). Peanno Habnronasasarta kap-
THHA Ha MECEYHOTO Pas3npejieicHue Ha BAIeKHTE ¢ HHBEPCHA HA HOpMaJIHaTa B BE
OT (azure Ha TOJUILHUA [IUKBIL.

He Moxe [a ce TBBPAN ChC CUTYPHOCT, Y€ BCHYKO TOBA CC JA’BJDKU, HO € MHOTO
BEPOSATHO 110 HAKAKBB HAYMH Ja € CBBP3AHO C NIOOAIHUTE KIMMATHYHU IIPOMEHU.
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[IpeaBuil CPABHUTEIIHO KPATKHS 17-ronuien nepuos Ha M3cleBate, OTBOPEH OC-
Tapa BBIPOCHT JAJIH TOBA ¢ HAKAKBA YCTOHYMBA TCHACHIMSA 33 TPOMSHA B PEKUMA
Ha BETPEIHOTOIUIIHOTO PA3IPEICICHUC Ha BAJIEKHNTE B bruarapusi, unu crasa BuI-
poc 3a CIIy4anHo koJsiebanue,.
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INCREASE OF SEPTEMBER PRECIPITATION IN BULGARIA DURING
THE PERIOD 1992-2008

I. Drenovski, K. Stoyanov

Summary)

The data analysis of precipitation totals from the monthly hyrdo-meteorological
bulletins, covering 14 stations in the non-mountainous part of the country during
1992-2008, shows a statistically significant increase of September precipitation
amounts for all of them.

In five Qf the stations the September rainfalls are the maximum quantity for the
abov.e-.me.ntloned period. In two other stations they rank second in the annual
precipitation distribution. Such an anomaly hasn’t been observed throughout the
climatic recordings in Bulgaria. In these seven stations the increase of precipitation
totals varies from 58 to 133% (the period of 1931-1985 is taken as a basis for
comparison). Most drastic is the increase in the northeastern region.

In none of the remaining stations, where the increase ranges from 17 to 46%
the precipitation totals in September are not the annual minimum quantityj
September can definitely be assigned neither to the periods of the main nor to the
secondary precipitation minimum all over the country, to which it has so far
traditionally been associated with.

An attempt is made to explain the causes for the recorded anomaly although the
question whether this is a persistent trend, marking a change in the annual

precipitz}tion distribution in Bulgaria or just an accidental variation, remains open
for the time being.
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AIR TEMPERATURE CHANGES AT BOTEV PEAK
FOR THE PERIOD 1941-2007

Peter Nojarov

INTRODUCTION

Air temperature changes are constant during Earth’s history. They can go either up
or down. The last million years is known for its relatively low temperatures and ice
ages. There are, of course. interglacials with higher temperatures compared even to
present days values. The last century could be described as warming. The same ten-
dency continues during this decade. The causes for air temperature changes in the past
were natural — astronomical, geophysical, geological, etc. During the last millennium
the human’s impact on the climate increases with growing pace. Nowadays this impact
is of global scale. There is a change of gas composition of the atmosphere and subse-
quently — a change of its thermal conditions and regime. An increase of greenhouse
gases leads to increase of surface air temperatures. This is so called anthropogenic im-
pact. It is still hard to assess the contribution of natural and anthropogenic factors to
global warming. The warming has both positive and negative effects. The most of the
attention is concentrated on the negative effects such as ecological imbalances, extinc-
tion of certain species, rise of the level of Earth’s oceans, increase of frequency of harm-
ful meteorological events (tropical cyclones, tornadoes), etc. in order to take necessary
measures and actions.

There are a lot of publications and scientific events dedicated to global warming
as a result of increased interest and concern among general public. There are many di-
rect and indirect facts, which prove the tendency typical for the last hundred years. Ef-
forts are made by every country. Research results concerning global temperature
changes are summarized for the whole Earth in IPCC Assessment reports. The last one
of them (fourth) was published in 2007. The main conclusion there is that global tem-
perature rising continues. There are papers dealing with air temperature changes and
trends in Bulgaria. The most of them focus on non-mountainous part of the country
(Vankova, 1995;Alexandrov etal, 2004), but there are also some, which
investigate mountainous stations (Topliisky, 2005 Velev, 2006, Nojaroy,
2008a, Nojarov, 2008b). Periods of research are different and end in different years
but even the most recent papers do not reveal any statistically significant trends in air
temperatures over the low parts of the territory of Bulgaria. On the other hand, last in-
vestigations of high mountainous stations at peaks Moussala and Cherni vruh (N o-
jarov,2008a,Nojarov,Kalapov,2008 Nojarov,2008b)reveal very clear and
significant positive trend of mean annual and some monthly air temperatures. It is simi-

36

lar to values reported for the middle latitudes of the north hemisphere. Stations at low
altitudes are affected by local factors such as high anthropogenic load and frequent
shifting of the measurement instruments. This leads to non-homogeneity of collected
data. On the other hand, high mountainous stations are relatively free of such problems.
This means that the homogeneity of the data is better. And there is long enough period
in order to make trend analysis.

The aim of the paper is to investigate changes in air temperatures at Botev peak for
the period 1941-2007. Both mean annual and mean monthly air temperatures are taken
into account. The data are checked for possible trends and cycles. Also some checks for
possible cycles in monthly air temperature anomalies are made.

DATA AND METHOD

The station at Botev peak (2378 m.a.s.l.) has begun its measurements in 1941,
That’s why the research period is 1941-2007. This 67 years period is long enough in
order to obtain statistically significant conclusions. Mean annual and mean monthly air
temperatures collected from instrumental observations are investigated. There are no
data for the following periods: September 1943 — November 1943, January 1944 —
January 1946. There are also some missing data for the following months: June 1993,
January 1995 and April 2000. They are recovered using the method of differences based
on the data from the station at peak Moussala. The homogeneity of this new data row is
checked using the same method. Base stations are those at Moussala peak and at Cherni
vruh peak. The history of the station at Botev peak is investigated too. Mean annual air
temperatures are calculated using every year’s mean monthly temperatures.

Statistical methods are used in this research. Level of significance is always
p=0.05. Trend-analysis is one of the leading methods in order to detect any tendencies
in time distribution of air temperatures. Linear regression function is used. which usu-
ally describes the best any temperature trends. The presence of possible temperature
cycles is checked through autocorrelation and spectral analyses. It is better to combine
both analyses in order to achieve more reliable results and conclusions. The signifi-
cance of autocorrelation coefficient depends on its dispersion and standard error. An-
other method is used in order to assess the significance of spectral density peaks — so
called y>-distribution. This is a nonparametric criterion for homogeneity in which the
observed densities are compared with the expected ones under conditions of known dis-
tribution function. In our case the null hypothesis is that the spectral density is randomly
distributed. The expected distribution has equal values at every frequency (white-
noise). The observed distribution is compared with the expected one at 95% confidence
level and if the null hypothesis is rejected then we assume that there are statistically sig-
nificant deviations in distribution, which shows us that there are certain significant
cycles. Seasonal decomposition of mean monthly temperatures is made using statistical
models included in the software. These models keep the existing trends. In such a way
positive or negative temperature anomalies could be investigated for possible cycles.
These checks are made using again autocorrelation and spectral analysis.

RESULTS AND DISCUSSION

The course of mean annual air temperatures at Botev peak for the period 1941 -
2007 is shown in Fig. 1. There is statistically significant positive trend of 0.10°C/de-
cade. The Fourth IPCC Assessment Report gives a positive trend of 0.13°C/decade for
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Fig. 1. Mean annual air temperatures, Botev pcak, 1941-2007

the whole world for the period 1956-2005. The same period at Botev peak reveals a
positive trend of 0.12°C/decade. This value is similar to that for the whole world. Other
high mountainous stations with measurements for this period (Nojarov,2008a,Noja
r o v, 2008b) — Moussala peak and Cherni vruh peak — have values between 0.10 and
0.13°C/decade. It could be concluded that high altitude regions of Bulgaria incur the
same warming as it is reported for the other parts of the world during the last 50 years.
Analysis of 10-years moving average curve reveals several periods. Relatively warmer
— from the end of 40s till the beginning of 50s, then colder one — from the beginning of
60s till the end of 80s of the previous century and then again warmer period in the be-
ginning of this century. The presence of any cyclic recurrence is checked through
autocorrelation and spectral analysis. Time periods up to one third of the basic period
are investigated through autocorrelation. There are not any statistically significant
autocorrelation coefficients in mean annual air temperatures at Botev peak. Spectral
analysis does not show significant peaks of density distribution. This means that there
is not any cyclic recurrence in mean annual air temperatures at Botev peak for the in-
vestigated period. It is possible, of course, that there could be some cycles with longer
periodicity, which are not detected in this 67-year term.

The course of mean January air temperatures at Botev peak for the investigated pe-
riod is shown in Fig. 2. There is pronounced statistically significant positive trend of
0.40°C/decade. This trend leads to a temperature rise of almost 3°C for the period 1941
—2007. This is the month with the highest trend value and it is the biggest contributor to
the mean annual temperature increase. The curve of 10-years moving average reveals
the following periods — relatively warmer from the end of 40s till the beginning of 50s,
then two colder periods during the 60s and during the 80s and then again warmer period
during the 90s of the previous century. Autocorrelation does not show any statistically
significant coefficients. Spectral analysis reveals one significant peak of density distri-
bution at time period of 2.2 years. Because this period is not confirmed by the other
method used in this research it could be concluded that there are not any cycles in mean
January air temperatures at Botev peak.
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Fig. 2. Mean January air temperatures, Botev peak, 1941-2007

The course of mean February air temperatures at Botev peak for the investigated
period is shown in Fig. 3. It could be seen that there is almost no trend in air tempera-
ture. Its value is 0.04°C/decade and it is statistically insignificant. The curve of 10-years
moving average reveals a relatively warmer period during the 70s and then colder one
during the 80s of the previous century. Autocorrelation does not show any statistically
significant coefficients. Spectral analysis reveals one significant peak of density distri-
bution at time pertod of 2.9 years. Because it is not confirmed by the other method it
could be concluded that there is not any cyclic recurrence in mean February air tempera-
tures at Botev peak.
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Fig. 3. Mean February air temperatures, Botev peak, 1941-2007
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Fig. 4. Mean March air temperatures, Botev peak, 1941-2007

The course of mean March air temperatures at Botev peak for the investigated pe-
riod is shown in Fig. 4. The trend here is positive and has a value of 0.20°C/decade.
Nevertheless it is statistically insignificant. The curve of 10-years moving average re-
veals a relatively warmer period from the end of 70s till the beginning of 80s followed
by a colder one from the end of 90s of the previous century till now. Autocorrelation
does not show any statistically significant coefficients. Spectral analysis has one signifi-
cant peak of density distribution at time period of 3.9 years. It is not confirmed by the
other method. That’s why it could be assumed that there are not cycles in mean March
air temperatures at Botev peak.

The course of mean April air temperatures at Botev peak for the investigated pe-
riod is shown in Fig. 5. There is a negative trend of —-0.05°C/decade. But it is not statis-
tically significant. The curve of 10-years moving average reveals the following periods
— warm one from the end of 40s till the beginning of 50s, then two cold periods in the
end of 50s and in the end of 70s respectively and then again warm period in the end of
80s of the previous century. Autocorrelation has one statistically significant coefficient
at time period of 8 years (~0.25). On the other hand, spectral analysis does not show any
significant peaks of density distribution. This means that there are not any cycles in air
temperatures for this month of the year.

The course of mean May air temperatures at Botev peak for the investigated period
is shown in Fig. 6. The trend is positive and has a value of 0.14°C/decade. It is not sta-
tistically significant. The curve of 10-years moving average reveals one warm period
during the 40s, then two cold ones — from the middle of 50s till the end of 60s and from
the middle of 70s till the end of 90s of the previous century. During this decade the tem-
peratures are again above the norm. Autocorrelation shows one statistically significant
coefficient at time period of 17 years (0.23). But spectral analysis does not have any sig-
nificant peaks of density distribution. The main conclusion is that there is not any cyclic
recurrence in mean May air temperatures at Botev peak.
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Fig. 5. Mean April air temperatures, Botev peak, 1941-2007
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Fig. 6. Mean May air temperatures, Botev peak, 1941-2007

The course of mean June air temperatures at Botev peak for the investigated pe-
riod is shown in Fig. 7. There is positive trend of 0.13°C/decade, which is statistically
significant. This is the second month with serious contribution to the total temperature
increase at this station. The curve of 10-years moving average reveals a cold period
from the middle of 60s till the middle of 90s of the previous century. The last decade
has air temperatures above the norm. Autocorrelation does not show any statistically
significant coefficients. Similar is the situation with spectral analysis - there are not any
significant peaks of density distribution. This means that there are not any cycles in air
temperatures of this month.
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