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HEKOTOPBIE MIOEW K BOITPOCY OLEHK
HTPOIIOTEHHOIC BO3OENMCTBHS M BbI3SBAH
VM3MEHEHUWA B IPHMPOJIHOW CPELE
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Mapuna Hopdanoea

PaccMaTpHBAIOTCS BONPOCH, KacaloliHe BO3MOXHEIC NOAXOAB OLEHKH HACTYRAOULHX
UBMEeHEHHH B TPUPOAHON cpelle B peayibTaTe QYHKIMOHHPOBAHUSA MPUPOAHO-ABTPONOTEHHBIX
CHCTEM PASAHUHOTO PaHra ¢ YUeTOM XapaKTepa BO3AEHCTBUA (Uepes M3BATHS W Yepe3 BHOCA
MaccHl M SHEPTHH) U JHHAMUKYA SHEProMaccoo0MeHa (BepTHKA/JbHOTO ¥ TOPH3OHTAJIBHOIG) B

le/IpOﬂHOﬁ TIOACHCTEME.

TricAUETeTHs CYIeCTBOBAHUS U PAa3BUTHSA UEJIOBLUECKOTD 00MmecTBa Ha base
NPUPOAHBIX YCAOBHA ¥ pecypcoB 3eMyH NPH HENDeCTaHHOM YCHJSHUH U YBRJH-
HeHHU €ro BO3IeHCTBUA Ha NPUPOLY M ONHOBDEMEHHOM B CBOIO OUEpeNb YCHJIeHNS
£ro 3aBUCHMOCTH OT Hee — JjeiKaT B OCHOBE BOCHPHHHMAaeMOH Kak emuHof (ie-
JIOCTHO!) TMPUPOAHO-2HTPONOTCHHON CHCTeMBl TJIaHETBEl €O CPaBHUTENBHO 3a-
gpuTeiME rpannnavu. llupoxce pasmoobpasue cnocofa HCIOAB3OBAHUS HPU-
POIHBIX YCJOBHH M. PECYpPCOB B COOTBRTCTBUH C JOCTHTHYTHIM yDOBHEM OOIIECT-
BEHHO-UCTOPHUECKOTO H TEXHHMUECKOTO PAasBUTHA OTEEJALHBIX CTpaH H HapOIOB,
a TakxKe M NPUPOSHBIMH OCOOGCHHOCTAMU B Pa3JHMUHBIX 30HAX M CEKTOpax Ifa-
HEThl BHOCHT CYIIECTBEHHYIO IubbepeHNHannio NiaHeTapHol MpUpOLHO-aHTPOo-
norewno# cucremul. [lpoucxomnt ofocobienye OTHEIBHEIX CDABHHTENBHO CaMO-
CTOSITENIBHO PA3BHBAIOIIKXCH, O6/AafaoMNX CHeIUpHICCKAMY UepTaMi NPHPOX-
HO-AHTPOTIOPEHHBIX CHCTEM PEerHOHANBHOTO WM JIOKaJALHOTO OXBaTa B 3ABHCH-
MOCTH OT X2paKTepa B3auMOAeHCTBuA OBLWIecTEa ¢ IPUPOIOR B YCJOBHE NPUPOA-
Hol cpepel. B oTAuuHe OT NJaHeTapHOH 3TU TeppUTOPHA/LHO OTpaHHUueHHbBIE
MPUPOAHO-AHTPONIOTEHHBIE CHCTEMBI OTEPBITHl M HCHUTHIBAOT BAUSAHUE CPELbL,
B KOTOpOH OHM HaxoisTcsi, 6iaropaps €AMHCTBY IPOTEKAIOMHX HHOIECCOB H
sBJeHUl B JUHAMMUHBIX cpepax reorpaduueckofl obojsiouxu (armocdepe, THAPO-
cepe, uacTHuHO GHOChepe) B OOMIECTBEHHBIX CTPYKTYDP (SKOHOMUUECKUX CBA3EH,
TOPTOBJIH, CPEACTB COOOIIEHHA, KYJbTYPHBIX, BOECHHO-NOJHTHUECKHUX B3aHUMO-
OTHOIIEHUE W ApYrux). B pesyibrare pyHKIHOHMPOBAHUSA STHX MEJKHX NO OX-
BaTy, HO CHENU(PUICCKHX O BHYTPeHHEH CTPYKTYpe U JHHAMHKE TEpPpUTOpHAlb-
HBEIX TIPAPOAHO-AHTPOTIOTEHHEIX CHCTEM BOSHHKAIOT MHOMECTBO mnpobaem, o0y-
CJOBJIEHHBIX PECypCaMH, SKOJOTHUECKOH oOCTaHOBKOH, MMTpauuell HaceJeHHd,
RAUECTBOM XU3HU u T. 4. B pesyaprare TOro, 4T0 OHYU OTKPLITH 9aCTC NOA BJAHA-




HHEM HEROTODHIX TPONECCOB M ABJSHHN TIONajaidT He TONBLKC COCeNHHe, HO H
J0J1e€ YN ATEHHBIE TEPPUTOPHANBHEE CUCTEMBL.

N CyImecTBYIOT MHOMECTBO IPUMEPOB [EerpafaiHOHHBX NPOLECCOB B paAne
KOMIOHCHTOB UPHPOLHOH NOACHCTEMEBI, 4alile BCEro B GHOTE B PA3JIMUHBIX yac-
‘ ¢ 3EMHOTO Liapa NOJ BJIMSHIEM TDaHCTDAHHYHOrO IepeHoca :sarpﬂz—;lmrwevf%
HOCTOAHHOTO HCTOUHMKE WM OPOHWKAHWUS 3arpasHutenell B aaubogece
YLAJICHHBIE U HEOXBAYECHHNDIC TPAMBIM AHTPONOTEHHBIM BJIHSHHEM TEPPUTOPHH,
‘Ma BHIIJECKA3AHHOIG CACAYET, YTO B3auMOJEHCTRHE y(,O@U_‘LeCTBOmeKp@lljd“ JEFKUT
P OCHOBE (YHELUOHUPOBRAHNA IPHPOLHO-BUTPOTIOTEHHLIX CHCTEM P Aa3AHUHOTO
p@m %1 :mnAa — oT HJI&HGTE}PHOPI Io HauGoJee MENKAX JOKAAbHBIX, OT WHAY-
CTPHANDHO-IPOUSBOACTECHHOH, BLISLBAWINEH Cambie KPpYyNOHBIE H3MEHeHus B
HPpHPOLe, N0 PLKPEearHONHO- TYPUCTHYECKOT, BAUSILNE Kompoﬁ Ha Hed He3Ha-
YHTABHC. »

» AB HpoLecce CBOEro B3AUMONSHCTBHT ¢ APUPOMNOH 9eJOBEK HHTEPecoBaica
Opemae Bcerc 0orarcTsoM PeCcypcHOro moTeHuHasNa TEPPUTOPUN U MeHLIIe TI0-
C{IGECTEHHMH CBOEH nestedbpHocTH. He VUUTBIBRAJOCH, YTG USMEHEHU Hé orpasu-
i{yxiaaﬁorc;{ TEM WJM HABIM KOMIOHEHTOM, 4 TePEeXOAAT U Ha ApyTrue Komnomﬁw
ggbgg)@,ﬂ;—f@z"o KOMILJIEKCA ONAroRaps X B3AUMOCRASH U Bsaiméowﬁy Hp@ﬂﬁi«{w;\/m:
{4KOTO pOJla HenHbe peakuiy & IPHPOAHON TOACUCTEME MOTYT YCKOPHTE U YCH-
JIMTH JAaBHHCOGP 4310 HEOAATOTTPUAT HEL SheRT UPU HANUYBH HOM0KUTEJBHBIX
HJIH OTPAHHYMTB €rc HPH OTPULATeSbHBIX 0OpATHHIX CBASAX.

Heo@giommocm KOMIIJIEKCHOTO paccMarpUBAHBs BOTIPOCOB B3AHMOLCHCTBH S
HU3MEHEHUH M INIOCJENCTBHE B meod IPUPOAHO-aHTPONOTEHHOH CHCTeMe B npoj
?Tg) AHCTBRHHCOM ¥ BDEMCHHOM acneKTe BO3HUKAST Ha COBPEMEHHOM 3Talle KakK Cael-
L%BHQ YCHJICHUA KYMYJSITHBHOTO OTPHIATEILHOTO abderra, OKazpBaEMOIo Ha
gomfggzao B 680}9 OUEpENb Ha TEepBHIl 13»3m5-u‘m. JaCTAYHBIMH U3MEHCHUSMHY B NpHU-
[ le HOJICHCTEME T/IABHEIM 00pasoM MyTéM YXYAIUEHHs VCJAOBHH MKUSHU H
qu;&@oamsa BO MHOTHX padoHax MaaHeTel. YeqoBedecTBo VKe HCTIHTHIBAeT
‘IaK HAa3kIB aeMpIi 6yuMepaHFOBbHU{ 5GhERT CBOETo [0 HEMABHEro BpeMEHHN HEeKOHT-
POJIMPYEMOTO BO3JEHCTBHS HA NPUPOLAY, OCYLIECTBJISIEMOTO 110, JeBH30M HEOTPa-
HUHCHHOCTH U HEHCUEPTAeMOCTH NPUPOJHEIX PecypcoB.

Orpannuenne OTPHUATENBHEIX NOCJAENCTBHE HA COBPEMEHHOTO OBLIECTBO
4T0 OBHOBPEMeHHO obecneyur u CoXpaneHue pecypcHo#l 6azul npnpogmoﬁ no;:Li
CHCTEMBL  JUIA TPANYUIIMX TIOKOJEHHH BO3MOYKHO EIHHCTBEHHO NyTEM COOTBET-
CTBUA aHTPOUOTEHHOTO BMEUIATENLCTEBA B TIpUPOLY C BO3MOMKHOCTAME €6 camo-
BOCCT&HOBJIQHHHUH COXpANeHHA 3KOJOTMHYECKOTO PABHOBECHHA, T. &, eCill aUTpo-
leOF&}HHOQ BO3AEHUCTBHC HE [PEBBIIIAST TaK HAa3LIBaeMbiil padounil norennmas
UpHpOﬂbL UB STOM c/Iy9ae HeO0XOZUMO M3YYEHHE MeXAaHU3MA »PeAKIHsS-OTBET
IPHUPONHOK NOLCHCTEMBL B 1I€IOM Ha pasiHuHbie 10 CHUIe U XapaKTepy amTpo-
HOFQHHMGQBOBEGHCTBHH, Hpessriuaiigo Bamuo VUYATHIBATE JUHAMHKY TPOLECCOB
f{ ABJICHHN BO BCEM NPHPONHOM KOMILIEKCE, NpHHEMAS YCAOBHO, UTO GoJibluel
AUHAMHKE COOTBETCTBYET M G0JIEe BBICOKMH NOTEHIMAJ CaMOBOCCTANOBIIEHMN 4

, OneHka nOTEHIHANA BOCCTAHOBIEHUS ECTECTBEHHBIX CBOWCTB, pekUMa p;
GdJ‘Icha OTAGIBHEIX KOMIIOHEHTOB TPHPOALHOTO KOMIIEKCA AOJIKHA 060CHOBB-
BATBCS € ONHOH CTOPOHBI Pa3fenbHbM YUSTOM AHHAMUKH BEePTUKAJBHOTO H IO~
PHBOHTANLHOTO OGMEHA SHEPrOMAacChl B NPHPOJHOH NMOACHCTEME, H C APYIO# CTO-
POHEL — Da3JEICHUEM HCCJAEHOBANUS AHTPONOTEHHOTO BO3JCHCTBHA Ha Hed B
pesysinrare M3BATUA U BHOCA BEIECTBA W SHEePTHH,

7 HQE{HHMaH BO BHHMAHHE DASJHUHLIC YCJOBHs TPOTEKAHHS Npoueccos H
gBJIEHHH Ha DABHUHHBIX H POPHBIX TEPPUTOPHAX B OOIMAX yepTax LJUHAMHKY OG-
I\/[EH&_BQHLGCTBE{, SHEPTHHU ¥ HHPOPMALUH B UPHPOJHOM KOMIIEKCE MOIKHO 'quy
(}aepeHquOBaTub CHERYIOMUM 00pasoM: GoJee WHTEHCHUBEH BePTHKANBHEIN {MeK-
KOMTIOHEHTHBLIE) 0OMeH Ha PABHUHHBIX M KOTJIOBHHHO-JOJNUHHBIX TEPPUTOPUSX H

O

4

TODI%?;OH“[&JH)HEH% (I\Ge}%ﬁlﬂ‘y COCeNHUMU ’}7@&5)”}%{81\4%} Ha TODHBIX. B oTHOILIEHAH
BOSB‘EQCTBVJE HyTéM U3BATUA BCUICCTB 4 W 3HEPTHY {OTK@MT‘&H 383@860TK8 noJies-

N,

HBbIX HCKOTIIaeMbIX, BgO@bﬂTa LDEBEecHHbl, BOIUEDIBIBAHNUE BOIbL) ~— Jierde poccta-
HOBJIAACMEIC, T. €. Gonee }/C”fOﬁiql/IBbf\’% Ha BO3JEHCTRUSA, — PaBHUHEBIC TEDDUTOPUHN.

BoJ/ee puHaMUUHBIH BEPTURANBHBIE OOMEH TaM, HeCMOTPS Ha TO, 4T 00yCyaBiii-
BaeT GoJiee BBICOKYVIO CKOPOCTH Tepexona HACTYIMBLINX H3MEHEHWU# U3 OJHOTO
KOMIOHEHTA APUPOAHOTO KOMTJIeKea Ha Apyrue, OJarcpaps HHTEHCHBHEBIM CBA-
3AM MEXK[Y HUMHW, OJArorpusTCTBYET OBICTPOMY BOCCTAHOBJIESHHID €CTeCTBEOH-
HBIX CBOWCTB TOPaXKEHHOTO KOMNOHEHTA W KOMIIEKCA B 1eNOM TPH HpeKpa-
mennu pospedictsusa. C Apyrof CTOPOHBI M3-3a4 3aMENJIeHHOIC TOPHUBCHTAABHOTO
o6MeHa HA TAKOTO THUA TEPPUTOPHAX CHHKACTCA B 3HAYHTENDHOR MEpe Hepexo),
M3MEHeHUH Ha COCENIUe TEppHTOPHANBHBIC CHCTeMBl, YTO BAXHO A/ ObCTPOTO
TIpEORoeHNA HACTYNUBINAX Hapymwesn#i, Ha ropuoro THpa TeppuTOpPHRX, Ha-
06opoT, U3-3a Gosiee €aaG0 BHIPAMKEHHBIX MEKKOMNOHEHTHBIX C(BfZEH N0 Cl
¥ BPEMEeHH U TNOAYepKHYTCH HHTCHCHBHOCTH TOPUSOATANBHLIX TOTOKOB Belie-
cTBa W 3HEPTHU (OOYCJAOBAGHHON BHICOKHUMN YKJIGHAME W paCcyeHEHHOCTHIO),

nepefata U3MEeHeHHH |3 OfHOrO KOMIIOHEHTA Ha ApYrHe cjiabee, HO ¥ BOCCTAHO-

BHTeNbHEIE TIPOIECChl MPOTEKAIT Measennee, CAeNOBATElbHO B OTHOEHUH BO3-

EeACTBHS B Pe3yAbTATE W3bATHS BEIIeCTEd U HepTHH TOPHBIE TepPHTOPHANBHDIC

CHCTEMBI B CPABHEHHH ¢ DABHUHHEIME CoJjlee YASBHMEI, a ZECTPYRTHBHBIE IpO-

[ecChl B 3HAYNTENBHON MEpE TIOpaM|aoT B COCENHUE TeppuTOpui.

B oTHomeHMN BHOCA BEMIECTBA W 3HEPTHil, rJaBHBIM 00pasoM B pe3y/ib-
Tare BHOpOCA W MPOHHMKAHHA 3arps3HUTENeHd B DasAHUHYIO CPely -— BOSLAYX,
BOJAY, TOYBY, OHOTY — ,pEaKLUA-OTBET  MNPUPOJLHOU NOACHCTEMHl HA pPABHHH-
HbIX H TOPHBIX TH{IAX TEPPHUTOPHI NPOTHBONOJNOXKILI BO3LCHCTBUIO Yepes U3~
ATUS BEIIEeCTBA W SHEPTHH — OBICTpEe HACTYIAeT NOPOT HATPY3KU Ha paB-
HUHHBIX W 0oJiee MenJieHdo HAa TOPHEX TEPPHTOPHUAX B COOTBETCTBUH CO CTEUH-
QUKOH FUHAMAKH BepTHKAJIBHOTO M TOPH3OHTANBHOTO OOMEHA 3HEPTHH U MacCH.
OTHOCHTENbHAA BAKPHITOCTE DPABHUHHBIX TEPPUTOPHH, OCOBEHHO 0O0JaNaiouinx
MAJBIMU pasMepamMu, o0yCJaB/JIHBAST 3a0ePIKKY 3arpasHuTesnedl U NpOoHUKaHHe
WX B pazauynasle BuAsl cpentl. Ocolylo 0MacHOCTh NPEeACTaB/isieT BHOC B IPHPOL-
HY10 Cpefy HecBOfCTBEHHBIX BMJCB BEUIeCTBA M SHEPTHH, HalpUMep -— CHHTE-
THYECKHX BEIeCTB, WJH BHICOKHX KOHIEHTpAUHH CYUIECTBYIOMHX H B €CTECT-
BEeHHBIX VCJIOBHSAX SJIEMEHTOB W COSAUHEHME, TAKUX KAK OKWCJbB a30Ta U Cephl,
HOHOB TAMKEJBIX METANJOB, asp0o30Jel W AP., KOTOPHIE He BRIIUAITCH B ecTe-
CTBEHHO NPOTERAOWHN OOMEH SHEepruy M MAacchl WJIW CHIBHO €0 OCJOXKHSIOT,
BLISBIBAS HENPEOROJUMbBIE TOCACACTBUS M yepd NOKaNbHOrO, PEer#oHaibHOro
W raoGanbHOre Macirada.

Iudpepernunporantoe paccMaTpuBaHHe yCTOHYHBOCTH MPUPOAHON HOACH-
cTeMbl Ha aHNTPONOTeHHOe BO3AeHCTBHE, T. €. €8 NOTeHLHalla CaMOBOCCTAHOBIIEHNH
yepes NUHAMHKY 3HepromMaccoofMeHa B Pas/MHYHBIX YCAOBHIX U B 3aBHCHMOCTH
OT CHJIbl U XapakTepa a#TPONOTEHHOTO BO3ALHCTBUS JIEXHT B OCHOBE BO3MOM-
HOW pEeryJsiini M YHpaBJeHusi B3auMOCBs3ell eJMHCTBA ,,00MecTBo-npuposa’.
3TOrO MOMKHC JOCTUTHYTH TOABKO ITYyTEM yHPABACHIS AHTPONOTEHHOH MOLCHCTE-
MBEl HACKOJABKO OOIECTRO, ABJAACH AKTUBHOHN YacTBIO UEIOH UPUPOILHO-aHTPO-
MOFEHRON CUCTEMBl, B COCTOSHWHE PErYNHPOBATL W YNPaBJ/iATh €& PYyHKUHOHUPO-
BaHeM ENHHCTBEHHO CBOEH AeSITeILHOCTRIC.

B rawecTBe KPUTEPHA BO3MOMKHOTO VHAPABJACHWS AHTPOTNOTRHHON NOACHC-
TeME!l MOTYT TMOCHYMUTH PE3YABTATH AP aLIeNbHOr0 AHAMH3A JMHAMHKH OOMeH-
HBIX [POLECCOR NPUPOAHON TIOACUCTEMBI, TIPUHUMACMOH B K34YeCTBE NPERTOCH -
KU €8 YCTOHUUBOCTH K aHTPOTIOrEHHON HAarpy3Ke, ¢ ONHOM CTOPOHBL, 4 ¢ APYroH —
CTeMeHb AHTPONOTEeHHON HATPY3KYW 1. W3MEHEHWS NPHUPORHOH HOACHCTEMBL.

Bosmoxiao cnenars 0606MmenHo i OUeHKY BEPTHKAABHOTO H TOPH30HTANBHOTT
ofMeHa ¢ TIOMOHIBIO COOTBETCTBYIOIMIUX KO3(MPHLUEHTOB:

O




Tagmuua 1

Kyo = R.P.(T+5). i.u. E.B.GChx10"¢,

]
; Yemodiuugocme, noepyska 1 cmenexs usmenenus meppumepLi
|
|

Y erolHBOCTE { T— rae: %o — KO3(QuLHEHT vrBei)T“K%ﬂ%Hff‘? rzgé’wfega (Bes paszmepa);
- L Hisxas [ Cpe ‘ . 5 — panHaunoOHHEIH 6&{13@ (MJ/m?*/ropm), |
Harpyaxa f ’ Spicoxas P — ropoBsie ocaarn {cm); i ‘
I — cpexnss rojoeas Temmeparypa Bosgyxa (°C) |
BHoc Huskee ropss (10 c ) T (yBenmuuenne Ha 5° cpenaHo B UeAAX yCTPAHEHHs OTPHUATENL-
BEMIECTRA 1000 m van v. w) (fgggfiﬁgggvﬂ; fopm BhICOKOrOphe HEIX 3Ha4YeNni B ycnoBuUsix Dosrapuny;
H SHEpTHH Jp i ! (spime 1800 m) i — cpepnss CKOpPOCTh HHDUIBTpAnMU {m/CyTKH);
CaaGas Brinoc CpenHoropse i + U — CcpegHAs CKOPOCTh BEPTHKAJABHOTC IOTOKA BO3JAYXA (m/s);
(n3pITHE) Bmcox{orogﬁje ! {&?ﬁ%ﬁﬁ?@ E — cpepneroposas memapAeMocts (cm);
BellleCTRA {serme 1000 m) ' B — cpeanerojioroe KosHuecTBo Ouomaccent (m?/ha);
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SOME IDEAS ON MAN'S IMPACT AND NATURAL
ENVIRONMENTAL CHANGES

M. Yordanovo
GSummary)

The nature-society interaction on the Barth and the spread of man’s impact all
over the planet underlies the concept of its perception as a closed planetary natural-anthro-
pogenic system. The differentiation of this global system into separate territorial systems
ol different size mainly on the basis of the level of regional development and the specific
way ol natural resource use allows to define the nature-society interaction more precisely
and assess comprehensively and objectively its consequences. The natural environmental
changes are determined, on the one hand, by the nature and degree of man’s impact and,
on the other, by the potential of the natural components of the natural complex as a whole
to regenerate or to resist to this impact. Two major forms of man’s impact can be distingui-
shed, associated with out-flow and in-flow of substance and energy in the natural subsysfem,
The ability of rehabilitation and resistance of the natural components and of the entire
natural complex is related primarily {o the dynamics of energy-and-mass exchange in the
natural subsystem. This energy-and-mass exchange can be vertical (between the compo-
nents in a certain territorial system) and horizontal {between contiguous territorial systems).
Man’s impact assessment is based on the principle according to which the dynamics of the
vertical and horizontal energy-and-mass exchange is directly dependent on the distinctive
features ol the two primary types of areas — plains and mountains, which predetermine their
resistance to out-flow or in-flow of substance and energy. More vulnerable but at the same
time more quickly rehabilitating from man’s impact through out-flow are the plains because
of their more intensive vertical energy-and-mass exchange. The same applies to the moun-
tain areas if the impact is expressed in terms of substance and energy in-flow (mainly pol-
lution) due to the more intensive horizontal energy-and-mass exchange in them. These fun-
damental regularities might be taken into consideration to prove the efficiency of various
approaches and solutions in regulating and managing the activities of society as an active
contributor to the functioning of the natural-anthropogenic system. An attempt has been
made by means of given coefficients to present a generalized evaluation of the dynamics of ver-
tical and horizontal energy-and-mass exchange in the natural subsystem, employing preli-
minary fixed parameters. These evaluations together with the expert appraisal ahout the
contrasting effect of man’s impact, produced by out-flow and in-flow of substance and
energy in the plains and in the mountain regions, serve {o specify to what extent the natural
environment in Bulgaria has been transiormed.
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GEOGRAPHICAL APPROACH TO THE ASSESSMENT OF
PROBLEM SITUATIONS IN NATURAL-ANTHROPOGENIC
SYSTEMS

Marina Yordanova, Stefan Velev

Some principal concepts have been developed, concerning the methods and criteria
possible to he applied to the assessment of critical situations in areas under heavy anthro-
pogenic pressure, which are defined as natural-anthropogenic territorial systems.

In the course of nature-society interaction a natural-anthropogenic ter-
ritorial system of complex structure and complex functions emerges in a cer-
tain area. Pretty often departures from the normal course of the processes and
phenomena in the natural subsystem can occur and disturbances are appa-
rent in the man-made subsystem. In their activity people do not always re-
gard with due concern the changes in the individual elements which af first
sight seem to be partial. This is the main cause for the appearance of critical
situations, affecting not only the separate elements but also the entire system
because of the general interaction in it. The adverse transformations of one or
several elements in one natural-anthropogenic territorial system beyond cer-
tain limits create a problem for its smooth development and functioning and
allow to define this territory as a problem area.

Although both natural and man-induced factors tead to the formation of
problem areas, in each case the nature and intensity of unfavourable processes
and phenomena are assessed in terms of their effect on human health and ac-
tivity.

The impacts of the natural factors are different and depend on the phe-
nomenon itself. They can be either continuous and uninterrupted or of short
duration and specific periodicity of recurrence. Taking into account the basic
types of influences, the natural factors have been provisionally classed in two
groups.

The Tirst group of factors includes processes such as water erosion, wind
erosion (deflation), excessive moisture, salination of soil, efc., which cause
problems in the aifected regions as a result of the accumulation of undesirable
consequences, reflecting on the natural environment and man’s economic
activity. Irrespective of the dilferences in the intensity of these processes and
phenomena during different seasons, their impact is provisionally accepted
to be constant because the alternation of periods in which it abates and then
intensifies again, produces a cumulative effect.




The impact assessment of these factors can be based on the ‘EoHvowmg )1};1«
dicators: 1) Duration of the process’s eifect; 2) Quantitative expression of t e
critical level above which the respective process or phenomenon create a prob-
lem in the region: 3) Extension of the area where an adverse natural process
or phenomenon occurs. ‘ v L o

To the second group of factors can be assigned primarily the seismic risk
and the unfavourable climatic phenomena such as hail, drought, frost, etc. In
contrast to the first group, the processes and phenomena from the secﬂond one
recur episodically and that is why their effect is not always cumulative. /

The impact assessment of this group of factors can be made with t};e
help of another set of indicators, corresponding bﬁe}st to their nature: 1) Fre-
quency of occurrence; 2) Intensity; 3) Extension of the area, affected by these
factors. _ , L

Although the two groups of factors act differently, they influence mainly
the relatively static elements within the natural environmental part ol the
system, i. e. the lithological substratum with its soil cover and Yeget-atlonu

The anthropogenic factors contribute more significantly to the uiorma«_
tion of problem areas. According to the source, way and object of impact
they fall under two major categories: technical and socio-economic. The tech-
nical factors incorporate all types of influences exerted on theuenmronment
by means of various machines and equipment which man has nwented‘a"{’ld
is using. Among them it is worth mentioning the exploitation of the natural
resources, necessary for the production sector; structural degradation of the
natural environment subsystem, due to the involvement of man-made pb]ects
in it; discharge of waste products and energy and changes in the properties and
qualitues of the natural components. All technical impacts giverise to ecolo-
gical problems as, on the one hand, they enhance the natural unfavqurgbl.e
processes and phenomena, and, on the other, facilitate the emergence of simi-
lar ones, which are not common for undisturbed natural conditions.

The socio-economic factors are associated predominantly with the pro-
cesses in society and most often act simultaneously because of their interde-
pendence. By contrast with the purely ecomomic, social and especially thg
demographic processes, they have more distinct spatial characteristics but
like the technical factors they promote the appearance of problem territories.
Usually the economic factors affect a certain sector or a group of seciors and
not always can be spatially identified, i. e. not always they are able to form
problem areas. It is exiremely difficult to make a distinction between “?e
impact of the sociodemographic and economic factors in the contemporary
period of transition to market economy when typical social factors stich as
unemployment, migration movements, etc., are to a great extent economically
predetermined. o

The effect of the man-induced factors is similar to that of the natural
factors, i. e. it is permanent or episodic and its characteristics can be based
on the same indicators: 1) Frequency and duration of the effect of a certain
factor; 2) Intensity of influence and a critical level above which a problem
situation develops; 3) Extension of the area, suffering ‘frqm the influence of
the respective factor and emergence of a problem situatjon. .

A special type of problem areas can come into being under the 1mpact_
of a purely social factor as for exampleis the national-ethnical one at a moment
when there is tension between different ethnical groups in one and the same
region. The reasons might be internal socio-political and economic, although
external causes are also possible.
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One small and densely populated area, on which are located numerous
technical objects, inevitably combines the influence of more factors and thus
evokes various problems. The territorial production and settlement structure,
that has its historical background, presupposes a greater pressure and unavoi-
dable problem situations, especially ecological ones, in the plains. basins and
valleys throughout the country, which have been enhanced by the specific
natural conditions (orographic isolation and slowed down dynamics of the
processes of exchange).

Within a given area, the following combinations of problems can be di-
stinguished, related to different factors:

— problems, caused by natural factors: frost, drought, hail, seismicity,
ete.;
activities: erosion, deflation, landslides, earth collapses, salination of soil,
formation of swamps, aridization, etc.:

— man-induced problems to which the natural setting has substantially
contributed: pollution of air, soil and open water bodies when the weather is
calm and when there are inversions or when the prevailing winds blow from
one direction; formation of swamps; overhumidity of soil at a high level of
underground waters, deterioration of the underground water quality in agri-
cultural regions, elc.;

— man-induced problems: demographic, socio-economic.

The combination of problems from the above-mentioned different groups
on one and the same territory is mostly accidental, and yet, the most frequent
are those combinations which embrace problems from the first three groups.
Such are in their essence the ecological-problem areas. It is erroneous to look
for a direct relation between the purely anthropogenic problems and the others
because of their different nature but nevertheless, there are examples for a
similar link when no ecological problems are available in regions with demo-
graphic and economic problems (i. e. with population ageing and poor pro-
duction performance).

Although the territorial combination of problems from different groups
is not governed by laws and consequently its effect on the environment and
man-made subsystems is hard to predict, in all cases this combination is wor-
sening the situation and aggravates the problems.

On the basis of the presented classification of the problems, an attempt
has been made to assess the seriousness of the problems, caused by different
factors, by using data about the probability of occurrence as well as the mean
and extreme values for certain processes and phenomena. Four degrees of serious-
ness of the problems have been defined: low, intermediate, high and disastrous
(Table 1). The disastrous degree of the problem gravity isin fact a seriousrness
of the problem, surpassing a given threshold (the latter should be perceived
as such a degree of the intensity of the processes and phenomena which desta-
bilizes the economic development and life and requires a set of measures to
prevent or overcome their negative consequences.

The total combination of problems in one region is established by the
gradation of the respective factors according to their contribution and the
problems they evoke. Coefficients of weight have been employed. Thus, the
highest values have been obtained by the factors which pose ecological prob-
lems, hazardous primarily to man’s health (air, water and soil pollution).
The lowest weight has been given to the natural factors, facilitating proces-
ses and phenomena of rare and territorially confined occurrence {seismicity,
landslides, earth collapses, hail, etc.). While calculating the coefficients of

— problems, caused by natural factors whose effect is accelerated by man’s
i
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Table !

Prublem gravity assessment

Factor with

Degree of gravity

coeflicient of Problem -
weight Low Intermediate High [ Disastrous

1 2 3 4 ] 5 ' 6
I. Seismic I. Probability A single A single A single More than

risk. 0,3

11. Deflation.
0.5

I11. Erosion.
0,6

1V. Landslides
and earth-
collapses.
0.4

V. Droughts and
river low
waters. 1.1

VI. Hail. 0,6

VII. Frost, las-
ting several
days in the
growing
per. 0,8

VIII. Latespring
and early
autumn
ground
frost. 0,9

{X. Salination
of soil 1,1

X. Soil
pollution.
1,4
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for destructions
and casualties
2. Necessity of
antiseismic con-
struction

1. Removal of
the surface layer

1. Soil removal

2. Gully for-
mation

1. Damages to
building, roads
and facilities

1. Crop output
decrease

2. Water supply
shortage

i. Destruction
of the cultivated
vegetation

1. Damages or
destruction of
the cultivated
vegetation

I. Yield decline
2. Crop destruc-
tion

1. Arable land
restriction

1. Deterioration
of agricultural
production
quality

2. Replacement

occurrence of
ar earthqu-
ake of mag-
nitude 9 du-
-ring a 10000
year per.

or more

0,1 mm/y

160 t/km?

10 ecm/y

Less than
orne occur.
every b0
years

3,5—4,0
occur. in a
growing pe-
riod up lo
10 9% of the
norm

0,3—0,7
oceur. per
year

—3° C till
10th of
March

1,0—2,5
occur. per

year up to
10 %

up to 5%

up to 10%
of the
production

up to 25%

occur. of an
earthquake in
1000—10000
years

0,1—0,b
mim/y

160—800

t/km?

10—20 cm/y

One occur.

in 20—50

years

4,0—4.,5
occur. in a

growing pe-
riod 10—20%

0,7—1,0
occur. per
year

—3° C till
20th of
March

2,6—5,0
occur. per
year 10—25%

5—10 %
10—25%
25—50%

occurrence
every 1000
years ot less

0,5-—1,0
mm/y

800—1000
t/km?
20—50 cmfy

One occur.
in 10—20
years

4,5—5,0
occur. in a
growing pe-
riod 20—30%

1,0—1,4
occur. per
year

—3° C till
31th of
March

5,0—10,0
occur. per
year 25—50%

10—20 %
25—50%
50—75%

ore occur. of
an earthqu-

ake of mag-
nitude 9 eve-
ry 100 vyears

over 1,0
mm/y

over 1000
t/km?
over 50
cm/y

More than
one occur. in
10 years

over 5,0
occur. in a
growing pe-
riod over
30 % of the
norI

over 1,4
occur. per
year

—3° C in
April

#

over 10
oceur. per
year over
50%

over 20 %

over 50%
of the
prod.

over 756%

2 3 ’ 4 t 5 i 6
of crops, suitable of fhe ol the
lor the available area area
conditions, with o
others, more
resistant lo
pollution )

3. Deserted up to 10% 10—25% 25--50% over 50%
arable land
because of heavy
pollution
X1, Air 1. Damage to 5% above 5—109 259 ver 259
pollution. human hZaMh the norm 0% 10 over 2%
1,6 2. Migrations up to 5% 5—10% 10—20% over 20%
due to air ol the
pollution population
3. Losses, up to 10% 10—20% 20—30% over 30%
resulting from  of the
single-crop gross
farming, because agricult.
of air pollution output
KII. Water I. Reduction of wup to 25%  95—509 59 rer 75%
pollution. the usable water o% the : S0% P0—75% over 757
145 resource capacity
capacities
2. Soil pollution up to 10% 10-—25% 25—50% over 50%
because of of the area
irrigation with
sewage waters
3. Expenditures up to 10% 10—25% 25—50% over 50%
for additional of the
supply of fresh  used
waters due to waters
the pollution of
local water
resources
KIIL. Open-pit 1. Taking away up to 5% —159 309 9
fl‘]l(llnng 8f arable Iandy OF the a{ea I 15—30% over 0%
2 2. i Fe Do . A
A tation accglgsalt?gn 2nd degree  3rd degr. 4th degree 352;236 4th
12 (on steep slopes 7
and during heavy
precipitations)
3. Pollution and up to 10% 10—25% 25—50% over 50 %
silting of streams of the
and water bodies length or
capacity
XIV. Low birth . Increase of up to 30% 30—40% 40—50% over 50%
rate and the above of the
population  working age total
ageing. : ‘ population
, 2. Negative up to 5% 5—10% 10—20% over 20%
rates of
natural increase
XV. Migration 1. Decrease of  up to 25% 25—50% 50—75% over 75%
processes. working age from 1946
, population in till 1992




1 2 3 4 5 6
rural areas ) ) i
.JQ.UFSOpulatEOE up to 25% 25—50% 50-—100% over 100%
growth in big
cities (over
100000 pers.) ) . .

3. Declihe of up to 5% 5E—10% 10—20% over 20%
the population  of the
up to 60 years  populat.
ol age due to in the
ethnical region
reasons 3 Cero
4. Inefficiently  up to 10% 10—25% 25—50% over 50%
used buildings  of the
and infra- total
structure in stock
good repair
- 0,
xV1. Hl-use of 1. Decrease of up to 10% 10—20% 20—40% over 40%
the natural  gross agri- of the
conditions  cultural out- gross out-
and put as a result  put when
resources. of the in- the str. is
1,0 effective effective
structure from
the viewpoint of
soil and
climatic
conditions _ )
2. Taking away up to 2% 2—5% 5—-10% over 10%

of arable land
for construction
of industrial
enierprises

viocht arequirement has been observed that their arithmetical mean should
‘127130153&11110 ?.O. 1t is not the quantitative characteristics of the processes and
phenomena and the problems they cause that are taken {nto cons1§ie1 a?on
for their rating but the coefficient of weight and depending on the gzadafo?
of these characteristics, the coefficient of weight is t@ken with its single va ue,
indicating a low degree and with its 2-, 3- and 5-fold increased value for the in-
termediate, high and disastrous gravity of the problem (Tablﬂe 1). etor
This rating scale has been developed on the basis of two groups of {ac 91{5
and problems: natural and ecological, combined in one group, and dgmogm—
phic and economic in another one. The integration of the natur al al}d the]e_coﬁ
logical factors has been done in order to emphasize the greater }151; W?l%t
the ecological problems can pose than the natural ones with coefficients of Wmlgo
for the ecological problems above 1,0 and for the natural problems below ; .
The survey of the problem areas in an }exan_}ple of a complex geoecolo-
gical investigation with the maximum possible involvement panll p1_obnleﬁizs
in a certain region which allows to apply the most appropriate approaches
to their solution.
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FEOFPAGCKH TIOOXOM IMPU OUEHKATA HA TNPOBJIEMHH CHUTYALNH
- B I[PUPOJHO-AHTPOTIOTEHHHU TEPHTOPHAJIHU CHUCTEMY

M. Hopoanosa, Cm. Beses
(Peszwm e)

Tlpu BsaumozeficTBUETO MeXAY OBMECTBOTO W NpPHPOJATA BLPXY Aajena TEPHTOPUA ce
Ch3NaBAT CHOXKHNO YCTPOSHM MPUPONHO-aHTPONOTEHHH TEPUTOPHANHE CHCTEMH, B KOHTO YeCTo
BBSHAKBAT CHTYAUHU HA OTKJOHeHHME OT eCTeCTBCHOTO NPOTHUYAHE HA NPOHECHTe U ABICHHATA
B lpEpoAnaTa MOACHCTEMA B Ha CMYLIeHHe B PA3BHUTHETO HA COUMAAHOMKOHOMMULCKATA TOM-
cucrema. Tesu mpoGreMHH CHTYaUMH BLAHMKBAT NOL ACHCTBHETO KAKTO Ha OpHPOJHH, TaKa
U Ha anTponoredun Qaxropm. OneHKata Ha TAXHOTO feficTBHe MO¥Ke fa CTaHe Hall-o606me-
HO no mnoxasaTenute: 1. Hectora u BpeMeTpaene Ha NelcTBHE HA AafeHus darrop; 2. Cuna
Ha KeHCTBHE H KPHTHUHA TPAHHIA, HAK KOSTO Ce NPeJH3BUKBA apobaemua cutyauus; 3. O6-
ABaT HA TEPUTOPHATA, nOAJNOKEHA Ha HeGIaTCNPHATHOTO BhafeHcTBHe Ha onpemelenus (dax-
TOp U C NPOSBA HA CHOTBETHA NpOoGJeMHA CHTyanud.

CobueranneTo Ha NpobieMn ¢ PasAUTen NpOH3XOL BBPXY elHA U CDLILA TEPHTOPHS YCI0MK-
HABA CUTYAUUNTAa U 3aCHUIBA HeONArONpHATHHA edeKT 3a NPUPONATA U 3a O6IMECTBOTO. CHeTe-
MaTH3UPAHETO Ha CHUETAHMATA Ha NpolsaeMu cropeX (PaKTOPHTE, KOHTO TH TNpeAH3BUKBAT,
YCAOBHO MoZse i cTane, Kakto cleapa: 1. IlpoG/iemn, noponenu oT AefiCTBHETO Ha NPHPOAHH
(paxTopu — Mpas, sacyliaBaue, TPagoGHTHOCT, CeMSMHUHOCT H ap.; 2. TlpoGaemu, nopojuenu
OT ReHCTBHETO Ha NPHPONHH (PAKTOPH, aKTHBHSHDAHH OT aHTpOIoOrennarta Aefinocr — eposus,
Aeduranis, cBAAUNIIA, CPYTHIIA, 3acONABaHe HA HOYBATA, 3a6AaTIBane i Ip.; 3. Autpono-
PEHHO IDEAHSBHKAHN NPOG/IeMH, 3AaCHMNeHH 1O NPHPOAHM IPHYHHH — 3aMBPCABAHE HA Bb3-
Ayxa, BoflaTa (BK/I. H HOL3EMHH BOAM), [OUBATa, OHOTATA, MpPeOBIAKHABAHE H 34COMAsBAHeE
Ha TodBata u APYTH, P HAJMYMe Ha CHOTBETHM IPHPOAWN Tpeanocrasku; 4. Yuero antpo-
TOTeHHH NPOOJAeMH — JeMOTpaiCKH, MIKOHOMHYECKH, HAUMOHAJHO-eTHHUECKH # np. Ouen-
KaTa Ha CTeNeHTa Ha NpOfBaTa UM MOXKe Jla CTaHe 1O JAHHH 334 BEPOSTHOCTTA HA CAyYBaHeE
H 1O CPENHM U eKCTPEMHH CTOHHOCTH HAa NPOIECHTe H SABJEHHSTA, NPeAH3BUKBALLY npobaemMua
CHTYaLHs, KATO Ce HSNONSBA UeTUDUCTeNeHHA CKaja: ciafa, cpefiia, CHAHA M Katactpodadna
cremen Ha npofBa. Onpefensiuero Ha obmaTta mpoGAeMHOCT Ha TepuTopuATa ce Gasupa Ha
PaHMUPAHOTO yHacTHe HA OTANHATe PAKTOPH H TPENH3BUKAHHTE OT TAX MPOGIeMH ¢ H3MOJM3-
BaHe Ha KOeQUIMEHTH Ha TEXKECT — Rall-TOJeMH 34 eKOJOTHUYHHTE M 34 Jemorpadeckure Pax-
TOPH H NpPOOJieMHU.
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CHANGES IN THE OWNERSHIP AND FARMLAND USE
IN BULGARIA DURING THE TRANSITION
TO MARKET ECONOMY

Margarita Iieva, Ilia [liev

This research is part of the project “Economic Geographical Surveys on the Danubian
Areas’ Development in the New Economic Conditions”, carried out by a working group
from the Institute of Geography, Bulgarian Academy of Sciences, and subsidized by the
National Science Fund, Ministry of Education, Science and Technologies.

Agriculture is one of the major sectors of the national ecionomy in Bul-
garia. It ranks second after industry with respect to the number (684000 per-
sons) and percent of the employed in it (21.7%, 1994). The agriculture contri-
butes 12.4% to the gross value added in the national economy. Recently this
sector has been characterized by a shift to market economy which, owing to
the overall economic crisis, including the agrarian one, has become rather com-
plicated. A necessary step for the development of agriculture in Bulgaria
in compliance with the fundamental principles and requirements of market
economy is to restore the private rights of land property and the other means
of production. This necessitates to change the previous forms of ownership
on land as well as of organization of agricultural activities.

The present-day problem about land ownership in Bulgaria is closely
associated with the specific features of collectivization in agriculture and with
its development trends after the Second World War. The collectivization took
place at the end of the 1940s and al the beginning of the 1950s. The indivi-
dual private small and medium-sized landholdings (except for Dobrudja,
dominated by large farms) were dissolved and replaced by huge collectively-
owned cooperatives. The land was not judicially nationalized, and yet, it
was not owned by its former owners. They could not get back their own plots
to set up private farms and to cultivate their land independently. The land
was tilled on a collective basis and the farmers were granted annually and in
different places the so called personal plots (up to 0.5 ha per family) which
they tilled without being their owners.

To solve this complicated matter, in 1991 the Parliament of Bulgaria
passed the Law on Farmland Ownership and Use. Since then it has been am-
mended several times. According to it, land has to be returned to the former
owners or their heirs. Land property is established through various documents
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??mf’:l, or reconsiriucted bordersi were returned, which constit .
restitutable land. On the basis of the enforced land distribution |
thghons have b@cp issued for 1467000 ha (27,2%). 1983000 ha (36,

eld on a permit to be used. In conformity with the required proced

SO 4 A e U T . e 30 3 y JA g
},;bmbuu?g p‘jaﬁb have been approved for about half (49,0%) of
table land in the country.
~Data analysis of the pace at which

national and regional scale in the period
dicates expansion of land for each of the abov tion
?he point of 1“e§,tor~edh1 and ownership (Fig. 1). During z
increase of land within the original holdings in absolute figures
cent, on which the right of ownership has been restored, is

nd in per-
, on w i ht n , 18 greater in North
Bulgaria than in South Bulgaria. The largest areas with restored ownership
on the original holdings are to be found in the districts of Lovech and Monta-

~ . IR . - I . 3 . . S
na. The restitution of land in its original or reconstructed plots is easier in

the mountain and semi-mountain regions where, owing to the specific features
of relief and landuse, some of the cld boundaries have been preserved duris
the recent 50 years. This fact has many advantages: the owners restore
rights over their own land with its natural and economic characteristics, 1
are free to do whatever they want with it — to cultivate if by themselves ¢
to join cooperatives, to sell it, etc. On the other hand, because of the signi-
ficant restriction of arable land (taken away from the agricultural fund for
the purposes of industrial, road and dam constiuction or for the of
settlements) and also because of the great number of owners and :
is a threat of land fragmentation info too small holdings.

The approval of the elaborated plans for land allocation resul
increase of land for which certificates have been ratifie
been provided in all districts of the country. The land, sh
expands both on a national and regional scale. Only the
districts make an exception.

In the Danubian areas, wiich are surveyed by a working
Institute of Geography, Bulgarian Academy of Sciences, on a ¢ )t
with the Ministry ol Educaiion, Science and Technologies, the proc
described above, show similar tendencies in the increase of }estitugi;ed i
The Danubian areas include 9 microregions along the Danube with 33 obshtini
(the smallest administrative units in Bulgaria). If we compare the perceﬁ'?;:%daﬂ
of restituted land growth in the aforesaid period (the areas are equal to 100
on May 26, 1994) with the average one for North Bulgaria and with the national
average, itis apparent that in the Danubian regions it is almost equal to the last
two ones. Within theregion there are significant differences between land plots
either in their original or reconstructed boundaries, withrestored property rights,
vestedon the grounds of operative land distribution schemes. More extensive are
the areas with repatriated ownership, confined to their original landholdings
in the western and central parts (the obshtini of the Montana and Lovech

xpansion
there
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districts) while in the eastern part (the obshtini of Rousse districty prevail
land plots, restituted through a permit on the grounds of approved land
disiribution schemes (fig. 2).

The restoration of land property rights to the former owners or their heirs
faces numerous organizational, judicial and financial impediments or diffi-
culties, resulting from the considerable shortage of arable land, due to let-
ting of land to be used for non-agricultural purposes, especially in the plains
and valleys which are the main agricultural regions in the country. Besides
the obstacles on a national level, the agrarian reform in each region is influen-
ced by its specific demographic, economic and social development. The agra-
rian reform, in turn, as part of the on-going economic and social processes
in the country, affects farmland use and particularly the arable land, meant
for agricultural production.

In the short period between the years 1990 and 1994 substantial nation-
wide changes occurred with the arable land structure. The areas under crops
expanded roughly by 150 000 ha mainly at the expense of perennial plantations
(orchards, vineyards, etc.) and cultivated pastures. This increased the rela-
tive share of the areas under crops by over 3 percent (from 83% in 1990 to
86.4% in 1994) and decreased the percent of the labour-intensive perennial
crops by 1,8 percent (from 6,4% fto 4,6%) and of the pastures by 1 percent
(from 4,4% to 3,4%). In 1994 the areas under fruit trees, vines and
strawberries shrank by 80000 ha in comparison with 1990. Especially signi-
ficant is this reduction in regions with traditions in growing fruit trees and
vine as the Danubian ones.

The Danubian areas are a typical vine-growing region while the obshtini
in its eastern part are the greatest apricotproducer both throughout the country.
The vineyards (of stable dessert and wine grapes) in the whole region were sub-
stantially reduced and the same tendency was observed with the orchards
(mainly apricot {rees) inits eastern corner. Alongside with the reasons, common
all over the country (e. g. the changes in land ownership and in the forms of
agricultural output organization, the droughts in the recent years, the poor
linancial abilities of private farmers to buy pesticides, the loss of traditional
markets for unprocessed and processed agricultural products in Central and
Eastern Europe, the obstacles, which the foodprocessing industry is lacing,
etc.), some others can be added such as insufficient labour force (especially in
the obshtini from the regions western margin), the former greater amount of
exported agricultural produce (due to the favourable geographical situation
and the better export opportunities, etc.).

During the observed period the area under crops in the country decyeased
by 371000 ha, i.e. by 9,8%. While in 1990 only 2,2% of it remained unsows,
in 1994 the fields, left fallow, constituted 15.3%. In thisrespect, significant
differences have heen recorded between certain districts and obshtini, owing
to the specific features of socio-economic changes in them, to the availability
of labour force and of arable land per capita, to their natural-geographical
conditions, etc.

The structure of its use has been changed. In comparison with 1990, the
farm crops, liable to mechanical cultivation and harvesting and being less
labour-intensive, spread on larger areas and rose in percentage: grain crops
(wheat and barley — 1,1 times, maize — 1,2 times), sunflower (almost 1,8
times), some less labour-intensive vegetables (green pepper — 1,2 times),
fodder crops, etc. Simultaneously, a reverse trend can be established — the
areas under certain crops, traditional for the Bulgarian farming, have been

)
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considerably curtailed -— oriental tobacco {2 times), sugar
ete.

In the recent few years the private {arms marked a
cent) in the output of different farm crops. In 1994 th
the vegetables, 72,8% of the fruits and 41,8% of thegra
For the last 5-year period the arable land in the pris
ded 2,9 times and in 1994 —42,4% of it was used.

Under the new forms of land ownership and management in the condi-
tions of intensive market-oriented farming, probably the use of arable land,
assigned to the 4th and 5th category from the viewpoint of ifs quality as sown
field, is going to be economically unprofitable. Hence, the plough land and
cultivated pastures are likely to rise in percent, thus tending to meet the needs
of live-stock breeding. In addition, the shortage of highly skilled farmers and
the lack of machines for crop cultivation and harvesting will initially result
in a more drastic reduction of areas under perennials.

The future development of agriculture will depend on the new forms of
land use and ownership, based on: creation of new farms and cooperatives of
landowners, yielding, processing and marketting the agricultural production;
a tendency towards ecologically pure products in compliance with the demand
of home and foreign market; implementation of a policy, pursuing a higher
landuse intensity with preservation or even improvement of land quality.

Institute of Geography — Bulgarion Academy of Sciences,
Sofia University «St. Kliment Ohridski’”

MPOMAHATA HA COBCTBEHOCTTA W W3IMOJI3BAHETO
HA 3EMEEJICKMTE 3EMH B BRJITAPHI
B YCJIOBUATA HA TTPEXOJ KbM IMAZAPHO CTOITAHCTRBO

Mapeapuma Haveea, Hausn Haues
(Pesiowme)

PaseiTHeTo Ha GBATAPCKOTO CENCKO CTOMAHCTBO B YCJAOBHSITA HAa TIPeXol OT HeHTpasH-
3UPAN0 TIAAHOBO K'BM Ma3apHO CTOTMAHCTBO Ce XapaKTepH3Hpa C PefHlla CHULECTBEHH H3MeHe-
HHST — Ha COOCTBEHOCTTa HAa 3eMelelICKHTe 3eMH, pasdrpaxjase #a ChUleCTBYBallHTe H Thp-
cene Ha HOBH (DOpMH Ha OpPraHU3aunys Ha 3eMeNeNICKOTO Mpou3soacTo U Ap. Ilpn Buacranoss-
BaHeTo cOOCTBEHOCTTAa Ha 3eMefelCKHTe 3eMH HA TPeNHiliHMTe COCCTBEHHUW HJIH TeXHHTE Ha-
CAEGHHIH CBHIleCTBYBAT 3HAYHTENTHH TPYAHOCTH OT OPTaMH3aLMOHEH, IpaBeH, QHHAHCOB Xa-
paxkrtep, OT TOJeMHS HeZOCTHT Ha obpadorTpaeMa 3eM#d B pe3ylTaT Ha OTHEMAHETO HA TFOJIeMH
NJIOH{M 34 HeCeNCKOCTOMAHCKH 1eJH, 0co6eHo B PaBHHHHNTE W KOTJAOBHHHHTe palionn. Hapen ¢
ApYIH (GaKTOPH TOBA OKA3Ba BIHSANHE BHPXY XOAa Ha arpapuara pedopma B Bonarapus.

CunHO oTpaKeHHe BBPXY M3MOI3BaHeTO Ha oOpaboTBaemarta 3eMsf JaBaT HKOHOMUUYECKH-
Te B oflleCTBeHNTe MPOLECH B Pa3BATHETO HA CTpaHaTa Ha HACTOSIIHMS eTall M Npes cielABalldTe
neproiun. TeHAeHIHUTe HA H3MeHeHHEe HA TO3H eTall ca HaMa/JsdBage Ha NOCEBHATA TJOIL, HA
IJIOIIMTe HA TPYROEMKHTe KYJATYDH, Ha OBOLWIHHTE FPajHHM H JIO35iTa, yBeluyaBaHe Ha IO~
muTe Ha HeTpyxoeMxHTe KyATypu. IlpoMenu B m3monsBarero Ha ofpafoTBaeMaTa 3eMs Lie
HACTBIAT U B PE3YJTAT Ha BAUAHHETO HA MOTPeCHOCTHTE HA Nasapa, Ha npepafoTBamaTa MpoO-
MHLLJIEHOCT, H3MeHeHnITA Ha ULeHHTe, BH3MOKHOCTHTE 32 H3HOC, H3MeHeHmATa HA Oposd H BDH3-
pacToBHS CHCTAB Ha 3aeTHTE B CEJACKOTO CTOMAHCTBO, OCHTYPEHOCTTa Ha MaAKHTe CTOMAHCTRBA C
MOAXOAAIA TeXHUKA, Ch3AABAHETO Ha MOAXOASLIH GOPMH Ha OPTaHM3alMA HA 3eMelesICKO [1Po-
M3BOJCTBO 34 CBBPEMEHHHTe yCAOBHSA B Dwarapud u jp.
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LAND COVER/LAND USE ASSESSMENT OF BULGARIA
SING REMOTE AND GROUND DATA — MAIN RESULTS*

Lindmila Milenova, Fugenia Roumening

The space technologies and most of all uses resource satellite systems and aerospace
le}boratone? for remote sensing of different types of landscape are more and more involved
In the national and international projects for ecological monitoring for the purposes of
fand covgr/land use in which the Bulgarian scientists successfully participate.

Until now we had a long-term experience in the investigation of the environment and in
the establishment of sinteraction between the natural landscapes and anthropogenic activity

The methods of the aerospace ecological monitoring are divided into contact and remote
ones. The contact method includes measurements of parameters of natural environment in
ground points and sites. Asremote ones we have used different types of aerospace multichan-

nel images and pictures, ground spectr I e .
, g pectral measurements joined with themat -
rence data and others. ! atic maps, refe

The joint interpretation with aerospace information, which i 3 /
: on v 2 , which is used for the land cover/
land use assessment of territories on global and regional scales is shown in the paper.
[he data obtained are very useful for building GIS in different regions.

~ The rapid development of aerospace technologies provides the basis for
wider use of remote sensing methods in natural environment's chservation
and control.

The complex synchronous aerospace and ground experiments are widely
ap.pllgd to this sort of observations in Bulgaria. The 15-year-old practice in
this field and the participation of Bulgarian scientists and experts in‘interna-
tional and mational experiments allowed the elaboration of an adequate
methodolog_y and its wide practical application on the territory of Bulgaria.
_ Bulgarian terrifory is divided into several testregions differing in their phy-
sical and geographical conditions. Because of the great physical-geographical
diversity of the country the problem for determination of land cover/land
use in sma}lf;i" regions, subjected to different influence of natural and anthro-
pogenic origin, is a very actual one.

The major goal of the present work is to suggest a methodology and some
basic results from the aerospace monitoring of Bulgaria.

The working stages, the materials and equipment used and the maps
i;gm;fg; gl‘?glfx[i;e oflizmd clo‘ver of two regions, differing essentially from one
2 " in both the physical geog i tandint i
Sod initenee e gee% prese%te&atiaplncal respect and in the type of experien-
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METHODOLOGY

1. Choosing a test region for the conductance of the complex study which
complies with ihe requirements and the goals of the latter.

9. Getting acquainted with the available reference data, cartographic
materials, satellite and airplane photos of the chosen test region. Putting the
photos in conformity with the topographic maps in scale 1:25000 and 1:50000.
The interpretation of photographic material lies in the deciphering of the
hydrographic and road network, populated sites, soils and vegetation cover,
agricultural land and water basins. Determination of the precise boundaries
of the examined region.

3. Conductance of airvisual observations for establishing the current
state of the land cover type.

4. On the grounds of the reference data, the drawn map charts and the
results from the airvisual observations, the following is done:

— key regions for the conductance of ground measurements and the col-
lection of water, soil and vegetation samples are chosen;

— the equipment and type of airplane needed for the study’s goals are
chosen;

— flights along preliminary set up routes drawn on topographic maps,
height and velocity of flight, dates of conductance of the synchronous airpla-
ne and ground measurements are planned.

5. Conductance of the synchronous aerospace and ground measurements
which comprise:

— taking of photos with different types of cameras and scanners, spectro-
metric and radiomefric measurements from board of an spacecraft and an
airplane laboratory;

— ground spectromeiric measurements and collection of samples for
determination of some hydrological, agroclimatic and biomelric parameters
of the different types of land cover.

6. Analysis of the obtained data using different processing methods:
the visual instrumental and the controlled classification interactive method,
by applying the Maximum Likelihood procedure and different methods of ma-
thematical statistics. (Lillesand, 1987)

7. Drawing of maps, charts and graphs of the state of natural environment.

The suggested methodology has been used in the conductance of complex
airplane remote studies of different regions from the territory of Bulgaria and
abroad (Milenova, 1986; Gergov, 1986; Kanchev, 1989; Roumenina, 1990;
Spiridonov, 1992; Milenova, 1993). In the paper, some basic results obtained
from test regions “Studen Kladenets” and “Pchelina” have been presented.

STUDY AREA

The “Studen Kladenets” test region is situated in the Eastern part of the
Rhodopes. It has an area of 7624 km sq., which comprises the “Studen Kla-
denets” dam and its water catchment area. On the dam’s shore, there is a lead
zinc plant which is one of the major pollutants in this region. The relief of
the studied territory is hilly in its greater part (200—600 meters above sea
level). The climate is transitional-Mediterranean. The region ischaracteri-
zed by the Mediterranean climatic influence on the rivers outflow formation.
Cinnamonic forest soils, brown forest soils and vertisols predominate, with
significant manifestation of erosion processes. The vegetation cover is charac-
terized by the disiribution of Mediterranean vegetation types.




1n recent years, the “Studen Kiad‘enef_[_sf dam diaslpiays a tendency of redu-
n i'i's nseful volume as a ressulﬁ 0;{ its filling up Wuhﬁd@osﬂmns which }ﬂ:axze
ther been sitted up by its tr}bumarles’ or have been effected by svh?ure erosion.
the process ol silting up the dam’s morphome‘tﬁcﬂ characteristics as well
the boundaries of the flooded areas have changed. o ‘
“The “Pchelina” test region is situated in the Western part of the country,
. e vicinity of Sofia City. 1t comprises the “Pchelina” dam and part of its
o }.L;fpa'tchmem area. It has an area of 91 km sq.. The region pertains to the
Véva{f][-. Buﬂgarian physical-geographical province and is characterized by com-
d?m ‘mmphohydrographic features and moderate continental climatic condi-
1;’. ‘3:5 ‘In it, the vertisols, the cinnamonics and the alluvial types of soil pre-
31001;12:28’%;3. The test region Jius siitia‘igd in the m;\ied def:i“duous forests bgi‘tw
Recause of its weaker planting dens;ﬁy and semi-mountain Character‘, erosion
o epcses are widely manifested. With the “Pehelina” dam, water turbidity
- )‘:n(img element in its optical characteristics estimation.
e {+ was built as a precipitator of the deposits, brought in by the Struma
River and by the smaller tributaries. This provided us With the grounds of cofl-
sidering the dam and its Waterca[‘tchnlen’g area as an integral system with high
lovel of “Water basin/Water catchment” interaction.

7o

1
i

—t D €
iy

i}

03
(%3]

MATERIALS AND EQUIPMENT

In the conductance of the complex synchronous aerospace and ground
studies of both test regions, data and images obtained by the following devi-
oo mounted on board of the spacecraft LANDSAT and of the airplane labora-
%gjfies JL-14, AN-2, AN-3, L-410, were used: the panchromatic camera MRB,
the 1m11ticha1mel camera MKF-6M, the nnd’[iclmﬂrm} scanning system {3-5007
o multichannel spectromeiric system. By these devices measurements in the
: ible and near infrared spectral zones were made. '

prior to the airplane laboratories’ flights, airvisual observations from
hoard of a helicopter type MI-8 were made and the results from them were
rawn on the respective mapcharts. o m

’ Synchronously with the airplane laboratories’ flights, spectrometric,
aoroclimatic, biometric and hydrological measurements of the basic types
;? jand cover were made. , D _

In the interpretation of data and images obtained from the conducted

experiments, a specialized software (EASI/PACE, 1998) of the PCI Inc. was
1 pd as well as different stereoscopic and microdensitometric devices.

1o In the process of camera deciphering, the following reference materials
ere used: thematic and topographic maps in scale 1:25000 and 1:50000, agro-

“{imﬂ"[ic, meteorologic and hydrologic reference books.
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RESULTS AND COMMENT
TEST REGION «STUDEN KLADENETS”

As a result of the conducted multiple symhronpus airplane and ground
tudies and measurements, a mapbof the land cover type of the “S‘[uden Kla-
e test region has been made in scale 1:50000, a fragment of which isshown
deﬂgi 1. From it, it becomes clear that a significant part of the territory is
o 'jb'{"ed.to technogenic effect. The major pollutant of the region is a lead
Sgbje'clant located in the vicinity of the town. After the deciphering of the
o f“()maﬁc and multichannel images and the constructed thematic maps
aigctﬁl{]ebcénducted airvisual observations, the sites of water, soil and vege-

24

tation sample takings have been determined for establishing the precise quan-
tity of heavy metals in them. The analysis of the samples was performed by
the emission spectral analysis and the nuclear-sorption method. The esti-

mation of the heavy metals pollution rate was made by the total aromaly

coelficient K, which is calculated by the formula:
ol

2

< Ka;

n
. =]
g E{\aPB, Zn, Cu=

i=1

n_

where: K — coefficient of concentration of the i th element at a definite site, ;
expressing the ratio of this element’s content at this site and the background ;

content of the same element; n —number of elements.

77713 Frsmie 9 13

Fig. 1. Land Cover of “Studen Kladenets” Area:
I — Oak forest on brown forest soils; 2 — Mixed-broad-lea-
ved forest and bushes; on leached cinnamonic forest soils; 3 —
Mixed broad-leaved forest and bushes; on cinnamonic forest soils;
4 — Pastures and agricultural areas on cinnamonic forest and lea-
ched cinnamonic forest soils; 5 — Dastures and agricultura
areas on vertisols; 6 — Barerocks; 7 — Meadows and bushes, fluvi-
sols; 8 — Agricultural vegetation on ftuvisols; 9 — Urban fabric:
10 — Industrial units: 11 — Water basin; 12 — River; 13 — Boun-
dary;
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On the grounds of the anomaly coefficient three zones of pollution with
o and cadmi , i el 1 ! P
lead, zinc and cadmium have been deﬁngd (P §1 QLL ma n>45975)£, The Vtern
tory most exposed to pollution is the one located within 2 radius ol 50&750; m
around the plant . The second territory siretches up to 2000 m away from the
plant and the third territory — up to 3000 m away irom it. The zones are orien-

; ! ,

T

tated and located along the valley, as wel
direction and relief character. The concent
the allowed ultimate norms.
Water in the “Studen Kladenets” dam is also subjected to strong techno-
genic effect. The total anomaly coefficient of the samples} taken from)bottom
deposits lies within the limits 0.6-4.8. This means that these Lcyieposqsnatre a
source of secondary pollution of water with heavy metals. On the multichan-
nél photos, significant dam areas were deciphered which are per}odlcaﬂy
drowned over and dried up and on which the native population plants yearly

as along the predominant wind
ations found exceed significantly

agricultural crops. The samples taken from these places for defining the con--

tents of heavy metals in soils and agricultural vegetation revealed high con-
centration of lead, zinc and cadmium. The wholesome analysis of multichan-
nel images and the results obtained from ground studies showed that these
regions are not suitable for agricultural treatment and that the planted crops
are harmful fo human health.

TEST REGION «PCHELINA”

For the “Pchelina” test region, following the analysis of the results obtai-
ned from the performed complex synchronous ground and airplane studies
by the suggested methodology, a map of the land cover type was drawn (a Irag-
ment of which is shown on Fig. 2). On this map it can be seen that the most
characteristic element of the vegetation cover are the mixed deciduous forests,
occupying 40% of the area. The total state of forest vegetation is unsatisfactory.
Forests are strongly degraded and non-uniform, which does not form a whole-
some wood crown. The greater part of the areas surrounding these forests are
occupied by cultivated land, meadows and pastures, on wh}ch xgrotherm
grass formations of low qualily are spreading, serving as food to agrlcu‘l‘gura%
animals. Erosion processes involve a significant part of the e;gammed regions
territory — 80%, which causes the greater mechanical pollu‘hon of the “Pc}qem
lina” dam. Taking into consideration the intensification of moglem erosion
processes, the necessity of building some antierosion construction becomes
apparent. q )

From a hydrologic point of view the dam is charcterized by a great inflow
of deposit material. River waters flowing into the dam’s “lail” bring along a
great amount of deposits which silt up quickly in the dam’s cup. The great
diversity of the deposits regime allowed us to choose three states ol the dam
which were studied by the suggested methodology. The states studied were:
the spring high water period (May), the summer low water perl'od @ul}f} and
the autumn period (September, October). 1t became clear that in spite of the
nearly identical values of water turbidity in the *chregz .s’[a"tes., the measurg—:d
spectral reflection characteristics differ significantly. This is due to the dil-
ferent ratio between the mechanical and the organic components, forming
the water’s integral turbidity.
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Fig. 2. Land Cover of «“Pchelina® Area

I — River; 2 — Dry valley; 3 — Villages; 4 — Border of areas with different degree of
erosion; A — forest and B — arable land, pastures on NONERQSION SOILS (Ec) C —
forest and D — araple land, pastures on EROSION SOILS (By ) E — forest and F —
arable land, pastures on EROSION SOILS (E, ;) G — forest and H — arable land
pastures on EROSION SOILS (E, ) J — high degree of erosion and rocks

CONCLUSION

The suggested methodology can be widely applied to the study of natural
environment, either wholy or {ragmentarily. Of course, it can be
supplemented in both the methodological aspect as well as in the equipment
used for the concrete measurements.

The estimation of Land cover and Land useis a very important problem for
economical practice that cannot be solved without the useof this type of metho-
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' i results, the collected data can be
dology. As one can see from the obtained results, u 1
succgsysfuﬂy used in the design of local and global Geographic Information
Systems {GIS). o o
S5y }%.t-‘geé!’[iog should be paid as well to the application ofv‘th}s [echnoipézqg
projects such as “Open Sky” since natural environment mﬂshtu.zes?n:m%ep are
le part of the other specific examination sites of interest to this project.
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OLEHKA HA 3EMHOTO TIOKPUTHE # SEMETIOJI3BAHE B BBJAIAPUA,
M3NOJIBBAVKM JUCTAHUMOHHU W HA3EMHU JAHHU
OCHOBHHM PE3VJTATH

J. Munenoea, E. Pyuenuna
(Pesiome)

KOCMM‘IECI{HTE TEXHOJIOTHN U Hal-Beue pecypcuuTe CHbTHHKOBH CHCTEMWH U CAMOJIeT-
JIEIGOPHTOPI/IH 34 MUCTAHUHOHHU USMEPBAHUA HA DAIJNUYHHE THIIOBE JIaH,E[lHa(pTH BCE MO-aKTUBHO
Ce BKJIOUBAT B HALLMOHAJHHUTE MeXKIYHaApPOALHHU MPOEKTH 32 eKOJOTHYCH MOHHTOPUHT. Tsixnata
OCHOBHa LeJ € OUeHKa Ha 3eMHOTO [IOKPUTHE M 3€MelIoJ3BaHe, 3aauy, B KOHTO 6'bJIl"apCKI/1T€
YUEeHH YCHOEWHO YYacTBAT. HpOBe}KﬂaHH Ca ADBJATOroJuiliuu CKCIIepUMEenTy 3a H3cJelBaHe Ha
OKOJHATA Cpella U YCTaHOBIBaHE B3auMoelicTBIETO MEXKIAY eCTeCTBeHUTE J'IaHILLan)TH u 40~
BelllxaTta JeHHocT. MGTOLLHTG Ha 4epOKOCMUYECKUS €KOJOTHUEeH MOHUTOPUHI Cce pasienar Ha
KOHTAKTHHA ¥ JHCTAHUMOHHU, KourakTHuTE BKJIOUBAT HM3MeDBAHUS HA napaMeTpurte Ha opu-
poORHaTa Cpeia B OTHOJHH NYHKTOBE. HpI/I JHCTAHUNOHHUTE Ce H3MOJA3BaT ACPOKOCMUYLCKH
MHOTO30HAJHU 1/1306P8}KQHHH H CHHMEKH, CDULTAHN € TEMATUUHU KapTh, HASCMHH OaHHU, CHeKT-
poMeTpUuUnH H3MepBaHUA U Ap.

B paGOTaTa € NpelctaBeHa MeTOAQAOTHATa 34 OpoBeXxjaHe HA AeDPOKOCMUUECKH KBasd-
CHHXDOHHYA CKCOEPUMEHTH, KAKTO U HSKOU OCHOBHH pesyataTd, MOJYUYEHHU Ipu OpuIaTavero
u ua ABa MNOJAHTOHA OT TEPUTOPUATA Ha Peny@ﬂm{a B’bJII’apHHh ,.EaHHHT(‘), KOHTO Ca MNOoAYUYeHH,
Morartr ga IIocayar sa usrpaxnase da FeOTpa(i)CKH MHd)OpMaHHOHHH CHCTEMU 34 Tes3n paﬁoma
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METOJ 3A V3CJIEOIBAHE HA ©OPMHU
HA TIOOBOOHMS PEJIE®D
P TIPUBPEXHATA MOPCKA 30HA

Tpaan Tpasnos, Judus Muxosa, Beceaxa Mapurosa

PaspaGoTen ¢ MeTOR 3a ReTaliIno H3cHe[Baue Ha MOPGOMETPHTRATE CAEMENTH Ha ACDIHYE
BBbJAHE B NpUGPEXKHATa MOpcKa 30na. 1o chueTaBa BH3MOXKHOCTHTE Ha TOABONHATA dororpa-
dusi ¢ KOMIIOTBPHA 06paBoTka Ha W3oOpaxenusTa. Heropoto WSMOASBAaHE B MOpCKUTe Jani-
madTHE W3CAESBAHHH [OBUMINABA NPENCTABUTENHOCTTa HA TOMYHEHHTE IaHHH.

TIpu u3cjefBAHETO HA MOABOLHHA pened B Giuskara 1o Gpera MOpCKa 3oHa
CBHIICCTBEHO MSCTO 3aeMar METONHTE ¢ HPAKOTO ydacTHe Ha UsCaefoBaTe/ -0k
Boga. [IMpOKO U3MOJ3BAH OT TAX € METONBT Ha MOABORHOTO dororpadupane,
KOHTO NpH CHCTEMATHYHH HOABOJHU H3CJENBAHNA M03BO/ABA pabupaHeTo Ha
JAHHY 32 IOCTPOABAHE HA JAHKIADTHH KApTH, CXeMU, KAKTO M 34 AeTafIHO OTIpe-
IeJsiHe Ha HAKOW TapaMeTpd Ha peseda.

VspecTHu ca chBpeMenHute pemedoobpasysamy (GakToph (XHADOTEHHH,
GuorenHy, AHTPONOTeHHH) ¥ (HOPMUTE HA MOABOLHMSA peied, 00pasyBani 0Ok
TsxHOTO BbanehcTBHe (A 6y aaTos u gp., 1991). Or ecrecrennTe GaxTopu
JOMUHAPAIIC BJKSIHUE BHPXY peseda Ha MOPCKOTO ABHO MMAT BETPOBHTE BBJHN
U CBITGTCTBALIATE TH TeueHnsi. EXHE OT xapakTepHuTe (OpMH Ha NOABOAHUS pe-
Jed ca MACHYHUTE BBHAHH. 3a TAXHOTO NETAHJHO HU3CHCABAHE Huxonues
u I[Inpauuyes (1981) npeniarar M3NOA3BAHETO HA TPABOBIB/AHA [AMKA €
IBe CPEeNyTONOKIH pasTpapeny CTpaui, KOATO ce NOCTaBsl Ha HACHUHOTO ABHO.
BpTpe B Hes MOC/AENOBATENHO [PEe3 ONPEAENeHO pascTOAHNEe NEepIeHANKYIIAPHO
Ha paMKara ce s3afuBa pasrpadeHa mjoua u ce Gororpapupa NOABOAHO OT H3-
caenosarens. [lo u306pakeHneTo Ha BCEKM NpOQpU/I 0T NAChYHATA BBJIHA C€ OT-
yuTAT HelHUTe NapaMeTpl B cboTBeTeH mamad. Karo HepocTarThpK Ha mpenjara-
HHA Croco® MosKe fia ce Mocoud NeopMHpAaHeTo Ha TACHUHUTE BBAHM [IpH 3d-
fumane Ha paMKara M IJjoyara B JBHHOTO.

CHUIHOCTTA Ha NPEJCTABEHMs] OT HaC MeTOJ, paspafoTeH U NPUJIOKEH MpH
UscreBAHE HA NONBOLHHUTE JaHfmadTh 10 Apadounta 20 m Ha 6bJArapeKust medd,
€& CbCTOH B:

— moxBoAHO ororpadupane Ha NACLUHM BBJAHM C NOCTABEHA HA BbLPXOBE-
Te Ha [BE NOPeNHH BBAHU Jeka pasrpadeHa pefiKa oT eJHAKBO (OKYCHO pas-
cTosiHHE, CHOOPA3EHO ¢ BUIUMOCTTA IO BPEME Ha U3CACABAHETO;
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@ur. 1. Cxema Ha u3cAefBanusm pahon

@ur. 2. IMogBoAna cuuMKa Ha asabounua 12 m (npodua u. Expene)

— KOMIIOTBPHA 06paboTKa Ha HOJYYEHHTe H300p AyKEHHA M aHaqu3 HA Tex-
HUTE MOPQOMETPUUHY eJIeMEHTH. )
i Hfg}ggﬁg{@;pggg{l}é;iéwﬂeg;ma Ca MPEACTABEHH HAMIM H3CJe[BAHNA B pafiona
“ [ npu #. Lxpene, xpiaero na gwuabounna 14,5 m
h MSTpaleH HSKYCTBEH DU OT CTapy rofaMoraGapuTHH aBTOMOOHJHH IyMH.
anpaBeHy ca Cepus OT CHHMKH N0 TpoQua, nocoueH xa (Gur. |, ChOTBETHO Ha
Ieabounna 12, 12,5, 13 u 14 m. THonsoguoto (pororpadupaue E,I/ISB’prHEHO o
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ouer Ha ¢ur. 2. [lpoaABennTe CHUMKH Ca CKaHUPAHH, CJEN KOETO C
hoto Styler uso6pakenuara ca potupanu ot 1 go 3° ¢ ues peuruTe
5l cTaHAT XOPHSOHTANHI H KOPUFHDAHH CHOPEN BI'bia 4 (POKYCHOTO PASCTONHHE,
o7 KOero Ca 3aCHETH. Or nosnyuenute U306paKeHNs Upe3 BRBEMAAHE HA OTHOCH-
reqfa KOODAHHATHA CHCTEMA BBPXY €KpaHA HA KOMHIOTBDA Ca CHETH KOOPAH-
e o KOWTO €4 H3UMC/IEHH H NPefiCTaBEHH IPapUuHO C NOMOIUITA Ha HPOTPa-
na Hﬁfapher u Surfer MopoMeTpHYHUTE eEMEHTH HA NACHUHHTE BBJAHH B HE-
Mmiwmm puf M Mamab. [defcraure/iHuTe pasMepy ce HOJAyYaBaT ¢ BLBEKAAHE

Hayw#, 00C
nporpama p

6x . | .
ga KoC(UIIEHT, OTHHTALL maiiaba, onpefesnen no GopMysara:
o Lp
%\M —
Lk

p e Ibi¥HHATA Ha pefikara oT BPpBX [0 BPBX HA MACHYHATA BBJ-
na (cm),

Lk — IBKMHA Ha ODSCHYTATA BBJAHA OT BPDBX [0 BPBX, HaMepeHa IO

OTHOCHTENHATA cKaJjia Ha ekpana (mmXx10).

wpaero: L

A
o"i\l/

A B C

Qur. 3. MopdoMeTpHYHE eJeMeHTH Ha
nAchUHATA BHJAHA:

r.m.B. — rpeGen (BpBX) Ha TAChYHATA

BBJIHA, O0.Il. B. — OCHOBAa Ha [AChUHATA

BBJIHA: C.C. — CTPDBMeH CKJAOH; II. C. — IoJe-

raT CKJOH, h — BHCOYHHA Ha BBJAHATE,

AB — ppaxuHa Ha cTpBMuus ckion, BC —

IBAKEHA Ha ToJderatus ckiaoi; AC — IBJi-

KUHa Ha BBAHATA

Mop(‘}bOMGTPH‘IHHTE eJeMeHTH Ha NAChUYHHUTE BBJAHHM €4 NMOKaszaHu Ha (pI/IF" 3.
OcpeH BHUCOUKHA, JbJXKHHA Ha BbJAHATA U HellHHUTE CKJIOHOBE IIC Npenaranus
METOM Morar Jia Ce OIpenendAT U Jpyru napaMerpH, Xaro aCHUMEeTpHus U CTPpBM-

socT. ACHMETHST HA Bh/IHATA € OTHOLUEHHETO Ha JIB/DKUHATA Ha CTPRMHNA CKI0T
Ko AbJKAHATA HA TIONEPATHS, 4 CTPBMHOCT — BI'BJIBT B OCHOBATA Ha CTPBMHN
cxaon (Meroguueckue .., 1988).

TaG6auma 1

Cpasnumentie danmu, noayuery om 2popuunime uso0paicenis KO NACTLHUINE
evAnl RO npogua H. Expene

HOopmxuHa Ha Bucounsa Ha Acu st
I[’b-’égjo)““a B%zme)wa Bbilé—lri’;a CrpbMHOCT Ha gf;ﬁm A
m
12 62 4,5 7° 0,778
12,5 60 4,6 7°50" 0,921
13 58 4,8 8953’ 0,914
14 55 5,0 8959/ 0,969
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Dur. 4. KoMuioTepHo H306pasKentie HA NACKUHH BBAHK Ha [IPOpHA
H. Expede. Z — AbaBourna Ha BOAHHS CJAOH

B xoukpersus cayuali pesynrature Iokasal ONpejeseHa 3aKoHOMep-
HOCT, CBBp3aHa ¢ HamajdsiBane #a ABAO0OUMHATA H TPHOAMIKARAHE KbM Gpero-
Bara soHa {Qur. 4). Ha geabounna 14, 13 » 12,5 m NACEYANTS BBAHY €2 TOUTH
cumerpuunn. Kem 6pera na ppatouvda 12 m B3auMOLEHCTBUETO HA MOPCKHTE
BBJIHU ¢ ABHOTC CTABa BCE NC-aKTUBHC, B PE3YATAT HA KOETO BUCOUMHATA HA [d-
CHYHATA BhJAHA HAMAMABA, TIOJIETATHUAT CKJICH CTABA NIO-JBJIBT, 4 ACHMETPUATA IO~
uspaseHa. B caydan Ha 12 m Hak/OHBT HA CTPBMHMSA CKJIOH NIOKa3Ba CTOHHOCTH
OKOJI0 7°, & 1o XOPHU3OHTAMA MACHYHKTE BBJAHH CTaBAT NO-HECHMETPHUHH,

YCTAHOBEHNTE 34aKOHOMEDHOCTH Ca CBBP3aHH CBC CHEUHDUUHOTO BbH3LEH-
CTBHE HA MOPCKHUTE B'bJIHU [IPH TXHATa AehopMalds U paspyiuasane. To 3asucy
OT CHJIaTA Ha BBJAHEHHETO, HAKJIOHA U XapakTepa Ha ALHOTO, IPH KOETo Hal-Be-
POSITHO B C/yyasl OKAsBa BJMAHHME U HA/JMIHETO HA H3KYCTBEHUS pud. 3a ussc-
HBAHETO Ha TE3W 32KOHOMEDHOCTH e HeoOXOJHMa KBARUCHHXPOHHA CHHMKA,
BKJIIOUBAULA XU/{POMETEOPOIOTHYHY ¥ XUAPOPUSHYHH JaHHH C H3CACABAHUS BBPXY
MOPCKOTO LBHO 110 NPEAJIOIKEHHA OT BaC METOJ, KOETO € elHa OT Bb3MOKHOCTHTE
32 NPHUJIOMKEHHETO MY B OKCAHOJOMKATa NpaKkTHKA.

IMpennmcrea Ha MeTOLA:

He usuckpa cnoxHu npucnocobaeHus TOJ Boja W M03BOJSABA HaMAASIBAHE
Ha BPEeMeTo 3a H3c/AedBaHe Ha AajeH Npodud.

3 Tlpobremu Ha reorpadudara, 4
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Wsnonseanara Jeka, pasrpadena pefika He Hapymasa (opMara Ha TAChHH-

HUTE BBJAHM.

KowmnioTspuara ofpaborka wa (GOTOM3O0pakeHuara € HOB UOAXOL lLpH
apanHsa Ha MOPQOMETPUHTHHTE EJIEMEHTH Ha TACHYHUTE BBJIHM, TOBMIIABAIIN
MHOTOKpATHO TOUHOCTTA.

MeTonBT MO YCUEIHO Ja Ce M3TOJ3Ba U B ApYTH obsactu Ha MOpCKATA
Hayka, HATPHMED MOpCKaTa OMOMOTHS U €KOJOTUA, KaTo BMECTO penKa ce 3a-
cieMe paMka, o0xXBaiaiia OmpefesieHa IJIOLL (0,25 m*).
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Hucmumym no oxeanoroeus — BAH

RESEARCH METHOD ON SURVEYING THE UNDERWATER
RELIEF FORMS IN THE MARGINAL MARINE ZONE

T. Trayanov, L. Mihova, V. Marinova

Summary)

Typical hydrogenous formations ol the underwater relief in the marginal marine zone
are the sand waves. The latter have been the subject of a detailed research based on a spe-
cific method, the essence of which can be outlined as lfollows: .

— underwater photographing of sand waves as the peaks of two consecutive ones are
topped with light ruled rack from identical focus distance, consistent with \{151b111ty;

— computer processing of the pictures and analysis of their morphometrical elements.

The method is an illustration by means of surveys of Cape Ekrene cross-section. Pho-
tographs at depths of 12, 12.5, 13 and 14 m have been taken. They have been scanned and
the pictures rotated as per Photo Styler programme, from 1 to 3°so that the racks remain
horizontal and have been corrected in accordance with the angle and the focus distance at
shooting. The introduced co-ordinate system helped to register the co-ordinates through
which the parameters of sand waves have been calculated and presented graphically as per
Grapher and Surfer programmes in the appropriate shape and scale. In this particudar case
the data show conformily with depth diminishing. The interaction of the sea waves with
the bottom becomes more active towards the shore and as result, the sand waves height
decreases, the inclined sloping becomes longer and the asymmetry more distinctly expressed.

The above-mentioned method has the following advantages: the possibility of reducing
the time for underwater cross-section work as it does not require complicated devices; the
use of light rack does not break shape of sand waves and the computerising ol the pictures
increases repeatedly the accuracy when interpreting the results (representativeness of the
achieved results). o

This method has been successfully applied to the sea landscape exploration in the zone
of the Bulgarian shelf.
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BBPXY T'EOMOP®GOJIOKKIT
3A OBPA3YBAHE HA 3JIATOH
B CbUIMHCK A CPEINH

Huronai Hempos

VzsacHsBaneTo Ha TeoMOPHhOLOKKNATe YCAOBHA 33 00pasyBaHe Ha 3JaTOHOCHH PAasCU-
nu B Cemyucka CpefiHa Topa NpelCTABJAABA HHTEpeC 33 BCHUKH, 3aHEMAaBAINH Ce C THPCEHETO,
OPOYYBAHETO H €KCIJAOATALUATA Ha pPASCHTU.

pobaemsr 32 UsACHABAHE Ha TEOMOPMONCIKKUTE YCeaOBHS 3a obpasyBane
Ha 3JaTOHOCHM pascunyu e sacteied of M B, Banmuapos {(1972) npu wus-
cJefBaHeTo My Ha TpernaHcKa pexa. [lpaBenn ca ¥ MHOTO NpPOYYBAHUS OT Te0-
Mopdoa03H, paboremu B ['eopU3NUHE NpoyUBaHts, KOWTO & 34HUMABAT C Feo-
mopdonoxkxo xaprupane B M 1:50 000 u cxouryppane Ha HepeleXTHBHA TN
Ha pascunuo saaro (JI. Duiunos u xoa., 1977, T. Henor u xoq., 1978, u 1p.),
7 rpyna ,Iopcene pascunu” xpM leoforomnpoyuBarenuc upepnpustae — Co-
ud, KOATO NpoyuYBa 3JaToHOCHU pazcunu B M 1:5 000 (I1. Bakasos # xon.,
1978, B. Manes u xon., 1986, u ap.), u apyru.

Exna oT mepcUexkTHBHUTE BJOHE B DBArapus 3a obpasyBane HA 3727T0-
HOCHM pascunu e CpmuHcKa CpefHa ropa. [NaBHO npes HEOTEKTOHCKUS eTal
OT PAasSBUTHETO ¥ C€ CB3LaBaT GHaroIpUATHN reoMOPGOSOKKH YCJIOBHA 34 00-
pasyBaHe Ha DASCHNHM HAXOUILA HA TMOJIS3HM H3KONAEMH. PascHMHUTE HAXO-
ouma ce GOpMUPAT BCASNCTBHE KOHLUEHTPAUHMATA HA LEHHH MHHEDANH CPEl, OT-
JIOMBUHHTE OTJOKEHH B IPoLleca Ha PAspyLIABAHE ¥ NPeoT/araie Ha MPOAYKTH
OT CKaJH # TOJEeSHH H3KONAeMHd TPH NONXOAAMNH reOMOD(OJONRKH YCJAOBHMA.
JlobuppT Ha 37aTO € H3BECTEH OUIE B JIPEBHOCTTA.

B npeppumcKara, pUMCKaTa M KBCHODHMCKATA £10Xa CaMOPOAHO 3JaTO €
NIPOMHBAHO [0 DEUHHUTE HAHOCH Ha p. TomosHHua, no p. Jlyma $Hua — oxouno
Crpenua u [lanariopumie, Xaro pPHMJISHHTE Ca M3NOA3BAIH HATPYHAHUS OIUT
¥ 3HaHuATa Ha Tpaxurte. OcobeHo ONUTHH B TOBA OTHOIUEHWE ¢a OHJN pylLapure
Tpaxy OT WIeMeHHaTa rpyna 6ecH, Hacenasanu [lazappxnwrns padion (K. [eop-
rues, 1987).

Hamupanu ca snaTHE TPeAMETH B MHOTOOPOHHHUTE TPAKMHCKH MOTHJIH B
pationa, IlamaropckoTo 37aTHO CcBHEpoBUmE {23 xapara) W APYIU.

[Ho mpeme nHa TypcKoTO POOGCTBO excmyoarauudara npopweixkasa. K. M p e
y e k (1974) nuure, ye HeBpoKoNYaHH ca JOOGUBAMY 3J1aT0 1O p. TOMONHHUIA U B
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