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1. JImzama Pusac, b., IB. Konepa-JIuzama (2016). Ilpuiaarane na 'MC TexHonornu npu
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Peuenszentu: gou. a-p K. KysmoBa, Arpapen ynusepcurer — [lmoBmus; mou. n-p M.

MnaneHnoBa, JIeCOTEXHUUECKH YHUBEPCUTET.

Hacrosimata MoHorpadus 3amo3HaBa YMTaTENWTE C MPOLECHTE HA aHAJIHM3 M OICHKAa Ha
XUJIPOMETEOPOJIOTUYHUTE TpollecH, KaTo 4Ype3 cbBpemeHHure ['HMC TexHonorun ca
BU3YyaJIIU3UPAHU U OLIEHEHH OCHOBHUTE OTTOKOOOpa3zyBaiiy (akToOpu U peYHUsI OTTOK B OTAETHU
paitonu Ha bearapus. @opMupaHeTo Ha KIMMAaTUYHUTE U BOJHUTE PECYPCH B JIaIeH reorpadcku
pailoH e pe3yiaTarT OT MHOro(akTOPHH B3aMMOBPB3KM B cHUcTeMaTa aTMocdepa — 3eMHa
MOBBPXHOCT. 3cneBaHeTo U ynpaBiIeHUETO UM € KOMIUIEKCHA, B3aUMHO CBbp3aHa Mpolenypa,
oOxBaiania 00eKTH B pa3JIMuYHU MIPOCTPAHCTBEHH MaIllabu U 001acTH Ha IEHHOCT, MMOPaJau KOETO
I'MC-texHomorunre ca €IHM OT HaW-NIEPCIIEKTUBHUTE CpEACTBA 33 HMH(POPMAIMOHHOTO
o0e3neyaBaHe Ha HAayyYHUTE U3CJEABAHMS Ha peyHUTE BojaocOopu. B pesynraT Ha riodamHOTO
3aTOIUISIHE ce HaOJroJaBaT NMPOMEHU B pas3lpelleieHHUeTO, YecToTaTa W WHTEH3MBHOCTTAa Ha
BaJIS)KUTE, BCIEACTBUE HA KOETO BH3HUKBAT MPOCTPAHCTBEHO-BPEMEHHU M3MEHEHHUS Ha BOJAHUTE
KOJIMYECTBA HAa MOBBPXHOCTHUTE BOJAM, KOUTO BOJAT O MPEChXBAaHE HA YacT OT MAJIKUTE PEKU
Ipe3 ToIUlaTa yacT Ha roJvWHaTa WM MOBHINIABaHE Ha pHcKa OT HaBojaHeHus. Pesynrarturte or
pa3paboTKkaTa pa3upsaBaT MO3HAHUATA HU ¥ Bb3MOKHOCTUTE 3a IMIPUJIAraHEeTO Ha KIIMMaTUYHUTE
U XUAPOJIOKKHU JaHHU NPH IIJIAHUPAHE, Ola3BaHE U YIPaBJIEHUE HA BOJHUTE PECYPCH.

INYBJIUKAIIMU B HAYYHU CIIMCAHUA
» Ilyonukanuu B HAYYHHM CIIHCAHHUSA ¢ HMMIAKT akTop - 2 6p.

2. Lizama Rivas B., Koleva — Lizama, 1. (2005). The influence of climate variability on
water resources in the Bulgarian South Black Sea basin. Regional Hydrological Impacts
Of Climatic Change—Hydroclimatic Variability, IAHS Publ. 296, pp. 81-88, ISBN 1-
901502-13-9, SCImago Journal Rank Indicator (SJR): 0,156 (2005), H-index: 22.

The South Black Sea basin in Bulgaria was selected as the study area. The region is of
agricultural and forest importance for the country. The irrigation water demand increases in
summer when most of the rivers in the region have low flows. The purpose of this research is to
assess the variability of hydro-meteorological conditions in the study catchments. Long-term data
(1952-2002) from some hydro-meteorological gauging stations, which are located in the study
catchments, were used. In order to evaluate the influence of climatic factors on the water resources,
the warm and humid conditions were analysed. Application of several statistical tests
demonstrated that there are changes in runoff which are not caused by man’s activity. The features
of the variations of these hydro-meteorological elements and their inherent trends are determined.
The results of this study show that runoff has decreased considerably all over the study region in
recent years. The significant tendency to a gradual reduction of runoff in the region is due to
considerably decrease of the precipitation and increase of temperature.

3. Lizama Rivas B. and |. Koleva-Lizama, (2017). Assessment of the Flow Regime
Alterations in the Veleka River, Bulgaria. International Journal of Science and Research
(JSR), Volume 6 Issue 5, May 2017, pp. 64-69, DOI: 10.21275/ART20173937, ISSN



(Online): 2319-7064, Index Copernicus Value (2015): 78.96; Impact Factor (2015):
6.391.

The aim of the present study was to characterise the natural flow regime of the Veleka River
to determine the extent of its alteration and to design environmental flow regimes to protect aquatic
habitats and species. A method for hydrologic alteration estimation has been examined and applied
to characterize and evaluate the hydrologic alteration of the Veleka River flow regime using
streamflow series. The region in concern belongs to the South Eastern climate and is mainly
transitional Mediterranean climate. In the study area there are not hydrological perturbations. The
used method, referred to as the "Indicators of Hydrologic Alteration™ is based upon an analysis of
hydrologic data available from existing measurement points. The hydrological status of the Veleka
River was assessed by comparing the two periods. The most significant results suggest changes in
low-flows. The current flow regime shows a significant reduction of stream flows. From this study
we conclude that the indicators of hydrologic alteration proved to be a useful approach, capable
of focusing, comparing and establishing levels of hydrologic disturbances.

» Ily0iaukanuu B 4ykaecTpaHHH pedepupaHu HAYYHH ciMcanus — 4 op.

4. Jluzama PuBac b. (1988) Ce30HHas 1 MHOTOJIETHSASI N3MEHYMBOCTh TEMIIEPATYpPhI BOJIbI
Uepnoro mopst B0k Oosirapckoro nobdepexns. Tp. [OWH, Beim. 189, c. 71-77.

Ha ocHoBe wumerommuxcsi maTepuasoB HaOMIOIEHWNW TPOBENEH AaHAJIW3 CE30HHBIX U
MHOTOJIMTHBIX KoJeOaHui TemmepaTypbl BoJbl. PaccMpuBIOTCS KoseOaHUSI TeMIepaTypbl BOJbI
TOJBKO B IIOBCXHOCTHOM CJIOC. OHpe)IeJ'H/IHBI CpOKOB HaCTyrIJ'IeHI/ISI CpC}IHLIX MHOTOJICTHBIX
MaKCUMYMOB U MUHHMYMOB TeMIIepaTyphl BOAbl. OmnpeneneHsl THAPOJIOTHISCKUE CE30HbBI IS
Oonrapckoro medepexknbsi U UX TpaHUIlbl. B TOMOMHHNE pacyuTaHbl eKCTPEMAJIbHBIC 3HAYCHHS C
obecrieueHOCThIO HEe HIDKE 99 % U1 KOKO#M YroJHO JUIMTENbHBINH KOHEUHBIN MEPHO]] BPEMEHHU.
OmpeneneHbl CpeHHE KBAJAPATHUYCCKUE OTKIOHEHH aHOMAJIMHM TEeMIEpaTypbl BOJBI  JUIS
COOTBETCTBYIOIINX CTAHIINH.

5. JImzama PuBac b. (1988) HccrnemoBanuii koneOaHMA COJIGHOCTH BOJBI BJOJb
6onrapckoro nodepexns YepHnoro mops. Tp. TOWH, Beim. 189, ¢. 66-70.

W3meHeHne coJeHOCTH MOPCKOW BOJBI CBSI3aHBI C XUMUYECKUMH peaklMaMHU B
paccMmarpuBaeMoil 06JacTH U ¢ MaccooOMeHa ¢ OKpyxkarolel cpene. Beneactsue Bo3neicTBuUs
CIIOKHOTO KOMILIEKCA BHYTPEHHBIX W BHEIIHBIX CHUJI 3TH H3MEHEHUS HMMEIOT DPAa3IUYHYIO
MPOJIOJKUTENBHOCTh U MHTE3UBHOCTH. 10 MaHHBIM HAOMIOJEHUM MATH CTAHLUU C MOMOUIBIO
CHEKTPaJbHOTO aHajlM3a HCCIEeNOBaHbl KOJIEOAHHS ~ COJEHOCTH BOJBI BJOJb OOJITrapcKoro
nob6epexnbs YepHoro Mops. IlomydeHbl XxapakTepHbIE CIEKTPhI KOJeOaHUN COJIEHOCTH BOJIBI B
CHUHOINITUYECKOM MaciuTade. YCTaHOBIEHO, YTO (YHKIIMH KOTEPEHTHOCTH MEX]Y OTICIbHBIMU
MpUOIMKEHHBIMH CTAHIUSIMU B YaCTOTHOM JHMAra30HEe CHHONTHUYECKOTO MaKCHMyMa OOJafaeT
CPaBHHUTEIFHO HU3KUMU 3HAUYEHUSIMU. DTO CBSI3aHO C MECTHBIMHU YCIOBUSIMU, B PE3YJIbTATE YETO
KoJieOaHusl COIEHOCTH BOAbI (POPMUPYIOTCS MO BIUSIHUEM CTOHHBIX SIBJICHUU.

6. Koleva - Lizama, I., B. Lizama Rivas. (2003). Climatological conditions and their effect
on the vegetation in Bulgarian alpine region. Publications of MeteoSwiss, No. 66, ISSN
1422-1381, MeteoSwiss, ICAM-MAP Meeting 2003, Brig, Switzerland, CH-8044 Zurich,
pp. 325-329,

The subalpine and alpine regions in Bulgaria are spread in Rila and Pirin Mountains. In
these belts predominate the ecosystems of grassy species, semi-and small-bush and the endemic
plants. In this work the average dates of the beginning and the end of the growing season (with



temperature over 5° C) and the basic bio-climatic indexes for grassy and rocky vegetation were
determined. The positive temperatures in the subalpine and alpine belts of Bulgaria are retained
from 135 days (higher parts) to 190 days (lower parts), whereas the temperature sums are within
460° C — 1000° C. The temperature transition trough 5° C occurs in the middle of June and
continues to the end of August for the higher parts of the mountain, whereas for the lower parts is
prolonged to the middle of September. The duration of growing period with temperature over 5°
C in the regions with altitude from 2000 — 2900 m is 90 — 34 days, whereupon are accumulated
temperature sums of 160 — 800° C. In the lower parts of the massifs, the period is prolonged to
150 days and the temperature sums increase to 1400° C. The average duration of reproductive
period is 28 days, but depending on the precipitation values the period varies from 49 to 64 days.
During this period the temperature sum are between 330 — 415 ° C.

7. Lizama Rivas, B. I. Koleva — Lizama, (2003) Study on high waters in the rivers of Rila
Mountain in Bulgaria. Publications of MeteoSwiss, No. 66, ISSN 1422-1381,
MeteoSwiss, ICAM-MAP Meeting 2003, Brig, Switzerland, CH-8044 Zurich, pp.312-316

The Rila Mountain is reach in water sources, which are located in a big altitude, spread all
over sub-alpine zone. In order to use correctly the Rila’s water is necessary to know the river
runoff conditions and in particular the conditions during the period of high waters when pass the
major volume of annual runoff. In the present study the origin and formation of high waters period
as a phase of runoff regime, the terms of his beginning and the course at time are investigated. In
order to elucidate the spring high waters period in the rivers of Rila Mountain were used historical
hydro-meteorological data from several gauging stations, which embrace the whole massif and are
located densely in the eastern part. The missing data were restored. The data were systematized
and processed with the help of statistical methods. The runoff data analysis shows that there is a
good expressed vertical zonality, concerning to the beginning and end dates of the high waters
period and other characteristics. The stability of the spring high waters as a phase of run-off regime
depends on the watershed altitude. The most stable high waters period is noticed in the regions
over 2000 m altitude where the feeding conditions are steady.

» Ilyoaukanuu B 0bJArapcku pedepupaHu HAyYHH cicaHust — 6 op.

8. JImzama Pumac b. (1981) TemmepaTypa M COJEHOCT Ha TOBBPXHOCTHATa BOJa IO
bbarapckoTo uepHOMOpCKO Kpaitbpexue mpe3 neproaa 1975-1979 r. Cn. Xuaponorus u
MerteopoJorus, KH. 5, cTp. 45-52.

Ha 6a3ara nHa aHaau3a Ha CBHICCTBYBAIllM AaHHM 3a TEMIICpaTypara W COJICHOCTTAa Ha
MOpCKaTa BOJa IIO B’bJ’IFapCKOTO YCPHOMOPCKO Kpaﬁ6pe>1<ne € YCTaHOBCHO, Y€ TEMIICpaTypara
HapacTBa OT CCBCP Ha HOI', HO Hall-BUCOKH CTOMHOCTH ca PEruCTprpaHu B CT. Byprac, KOCTO €
CBbpP3aHO C MCCTHHUTC YCJIOBHA Ha 3aJIMBa. PaSHpe,Z[eJ'ICHI/ICTO Ha COJICHOCTTa € IIO-CJIOXKHO.
YcTraHoBEHO €, 4€ 3a CCBCPHUTC CTAHIUU CHIICCTBYBAT B4 MAKCMUMyMa — MApT U Maﬁ, n JABa
MHHUMYMa — aBI'yCT MU JCKCMBpH. HpI/I aHalli3a Ha KOPCIAIIMOHHUTE BPB3KU MCKIAY
HU3CJICABAHUTC XapaAKTCPUCTHUKN Ha MOPCKaTa BOAa C pe€anla aTMOC(i)epHI/I (I)aKTOpI/I € YCTAHOBCHO,
4C BbpPXY TEMIICpATypaTa HAa BOJATA BJIMAHHUC OKa3BaAT TEMIICPATYypaATa U BIIA’)KHOCTTA HA Bb31yXa
" BATHpPA. ColleHOCTTa 3aBUCH OT pCYHUA OTTOK Ha P. HYHaB " OT TEMIICpaTyparTa Ha Bb31yXa.

9. Jlmzama PuBac Bb. (1983) OTHOCHO M3MEHYMBOCTTa Ha CyMapHHs OTTOK Ha pPEKHUTE
BiuBaIy ce B Yepno mope. Cn. Xuzaposorus u Meteoposorus, kH. 4, ctp. 41-45.

EouH oT BaxkxHHTE q)aKTOpI/I, onpeacisimu XUAPOXUMHUYHUA U XUAPOJIOTUYHHA PCKHUM Ha
UIepHo MOpPEC € IOCTBIIBAHCTO HA IMPECHU BOAU OT CyllaTa. I/I3yanaHeTo Ha CyMapHUs OTTOK UMa
BaXXHO 3HAYCHUC 3a CbCTABAHETO HA BOJHHUTC U COJICBHU Oarancu Ha BOOOCMHUTE, MOpaanu KOCTO



LenTa Ha Hacrosiara paboTa € M3SACHABAHE Ha HAKOM OCOOCHOCTH HAa CyMapHUS OTTOK U
KOJIMYECTBEHA OLIEHKA HA BOJUTE, BIMBAIIM CE€ HEMOCPEACTBEHO B UepHO MOpE M MPHIICKALIUTE
KbM Hero e3epa. B paborata ce pasriexnar 10 pexu, pasnososxenu B UepHOMOpPCKUS BOIOCOOPEH
0aceiiH ¢ ABATW penuly OT HAOIIOAEHUS W 3HAYMTEIHHM BOJOCOOpHM Oacelinu. M3umcienu ca
o0mus 06eM Ha BOJUTE, BIUBAILIY ce B UepHO MOpE U € YCTaHOBEHO, Y€ CTOMHOCTHTE Ha oOeMa
Ha BoAuTe cheTaBisiBa 1 % oT oOumst 06eM Ha MOPCKUS BOJOEM, OT KOETO CIIE/[BA, Y€ CyMapHUs
OTTOK Ha W3CJICIBAHUTE PEKU B MOPETO € HE3HAUUTEICH.

10. Mungov G., B. Lizama Rivas, K. Daskalov (1992) Investigation of the coastal circulation
in the region of the town of Primorsko. Bulgarian Journal of Meteorology and Hydrology,
vol. 3, No 2, pp. 58-62.

A numerical non-linear two-dimensional model was used to investigate the coastal circulation
in the region of the town of Primorsko, where field measurements showed a stable transport to the
North following the coastline. It was found out that the currents in the studied area are associated
with the total circulation in the Western Black Sea and in the deep parts they are less affected by
the local winds. Different types of the mean circulation are obtained depending on the
predominating winds, their speed and the along-shore shelf currents.

11. Lizama Rivas B. (1993) Determination of a suitable multiplicative ARIMA model for
simulation of monthly river flow. Bulg. Journal of Met. & Hydr., 1993, vol 4, number 3,
pp 149-157.

The Box-Jenkins seasonal model described in this study, is used to simulate the monthly river
flow. The non-stationary and seasonal behavior of the monthly flows are modeled using ARIMA
class of models. The aim of this work is the determination of a valid multiplicative ARIMA model
through proper model identification, parameter estimation, model parsimony and validation of
residuals. Several statistical indices of performance, and statistical tests are used to properly screen
the candidate models for obtaining the best models. The use of Box-Jenkins seasonal models is
demonstrated on monthly flows of the Luda Kamchia River to obtain a valid model capable of
acceptable prediction results.

12. Konera-Jlmzama U., b. JImzama PuBac. (2009). Cumynupane Ha peyHHUs OTTOK Ha P.

Bpana ¢ momoiira Ha KIuMaTiyHy U tangmadTa enementr. 1J. Forestry Ideas, vol.15,
Ne2, ISSN 1314-3905, ctp. 122-130.

dopmupaHeTO Ha BOJHUTE PECYPCH € MPOIIEC OT MHOTO(AKTOPHH B3aUMOBPB3KH B CUCTEMaTa
aTMoc(epa—3eMHa TOBBPXHOCT, MOPAJX KOETO MPHU MOJEIMPAHETO UM Ca HEOOXOUMH TOJISIMO
KOJIMYECTBO PA3HOPOHH JTAHHHU, OITUCBALIN (PH3UKOTeOrpad)CKUTe 0COOCHOCTH HA M3CIICIBAHUTE
peunu Oaceiinu. LlenTa Ha Ta3u pa3paboTka e Ha Oa3ara Ha KIMMATUYHU | JIJAaHAA(QTHU elIeMEHTH
¢ nomorra Ha moaena AGWA-SWAT na ce cumynupa pedHHUST OTTOK Ha p. Bpana, kosito e
pa3mnoJioKeHa B CEBEPOM3TOYHATA 4yacT Ha bbiarapus. MojenbT cUMynHpa CTOMHOCTUTE Ha
BOJHUTE KOJIMYECTBA HAa 0a3ara Ha CMIIMPUYHH YpPaBHCHUS W JAHHU 3a aTMOC- (EpHHUTE U
MOYBEHUTE XapaKTEPUCTUKU, KaTO ce OTUYMTA penedbT ¥ BUABT Ha MOCTHIIAIIATA MOKPUBKA. 3a
KOJIMYECTBEHATa OILIEHKa HAa HHUBOTO Ha KaluMOpWpaHe ca HW3MOJ3BaHM Koe(dUIMeH- TUTEe Ha
edextuBHOCT Ha Hemr u Ha nerepmuHanusa. TOYHOCTTa Ha MoJieNna € OlleHEHa MO MPOIEHTHOTO
OTHOIIEHHE Ha OTKJIOHEHHUSATa MEXAy (aKTHUYEeCKH W pa3dyeTHH CTOMHOCTH Ha OTTOKa.
[TomyuenuTe pe3ynratu OT CUMyJIUpaHe HAa PEYHUS OTTOK Ha p. BpaHa ca 3a7J0BOJIUTENHH.

13. Lizama Rivas B. and I. Koleva-Lizama (2017). Analysis and Assessment of Flood Risk.
Cniucanue ,,YnpasneHue u ycroiunBo pazsutue’”, XIX-ra MexayHapoHa HayqHa



KOH(epeHIHs ,, YTIpaBIeHnue U yCTOWYNBO pa3Butue” 24—26 mapt 2017 r., FOnzmona,
bobarapus. (mox neyar).

Floods are part of nature and is caused by intense rainfall and melting snow. The
consequence of climate change, which is associated with changes in the quantity and distribution
of rainfall increases the risk of dangerous and flash floods. The anthropogenic intervention with
the natural processes and change the natural drainage patterns in the flood plains of rivers due to
construction, agriculture, deforestation, different land use practices, the vulnerability of these areas
to flooding and the danger of damage to them is growing steadily. Based on data from the Ministry
of Environment and water and EMDAT for the period 2005-2015, were analyzed and evaluated
using statistical methods, cases of flooding and damage that has suffered the affected population
in these areas. It was found that frequent floods in Bulgaria, during the research period there are
human victims, hundreds homeless and material damage exceed one billion Euros. Given the
national and European importance of approaches to prevent damage from floods and possible
negative environmental impacts of inadequate measures in this direction, this study analyzes the
situation of flood risk in Bulgaria.

» Ily6iaukanuu B HepedepUpaHU HAYYHU CIUCAHUSA - 7 Op.

14. JIuzama Pusac, b., Konepa-JIluzama, 1. (2002) BiusiHue Ha KIMMAaTUYHUTE U3MEHEHHS
BBpXY PEUYHHS OTTOK B OaceiiHa Ha p. Beneka. cn. Exoniocus u undycmpus, tom 4, Ne 1-
3, 2002, Codwms, ctp. 38 —40.

Bnusauero Ha KIMMaTUYHUTE IMPOMCHH BBPXY XHUAPOJOXKKHA HUKBI W HOBCACHHUCTO Ha
peUHHUs OTTOK € pa3riie]aHo B paiioHa Ha p. Beneka, B 4us1To Bogoc6opHa 001acT aHTPOIIOT€HHOTO
BIIMSIHUE € MUHUMAaJTHO. M3cienBaHeTo € u3BbpIlieHo Ha Oa3ata Ha MHororoaumrau (1951-2000
r.) 3a Boguute kosmuectBa B XMC 3Be3aen 1 XMC ['pamatukoBo, TemmepaTrypara Ha Bb3ayxa
M BaJIGKUTE OT MeTeopojornyHa cTtaHius Manko TepHOBO. ATMOC(hEpHOTO OBIaKHEHUE B
paiioHa € OIIEHEHO Ype3 CTOMHOCTUTE Ha uHAeKca Ha [le MapToH. /[nuHamukara Ha BpEMEHHHUTE
peauuy € OIeHeHa C IMOMOINTa Ha METOJWTEe Ha MaTreMaTH4HaTa craTuctuka. [lomyueHute
pe3ynTaTH MoKa3Bart, e npe3 nocienaute 20 roIMHu Ha MUHAJMS BEK ce HaOII0/1aBa H3MEHEHHE
Ha TEMIEPaTypHO-BJIAXXHOCTHUTE YCIOBUS B IIOCOKA Ha 3aTOIUISIHE U 3acylllaBaHe B pailoHa Ha
nopeyneTo Ha p. Beneka, KoeTo omnpenenss HEraTUBHUS TPEH] Ha CTOMHOCTUTE HAa BOJHUTE
KOJIMYECTBA MIPEe3 MOCOUYEHUS EPUO.

15. JIuzama PuBac b, Kouesa-JIuzama, MB. (2005). PaspaGoTBane Ha wuH(OpMAIMOHHA
crcTeMa Ha PErHOHAJICH MOJIEIT 3a XUJIPOJIOKKH NaHHU. cil. Ekonozus u undycmpusn, 1.7,
Ne 1, ISSN 1311-2783, c. 74-75.

YrpaBiieHHETO Ha BOJHUTE pecypcu 00XBalla 00eKTH ¢ pa3IMyHU MPOCTPAHCTBEHU Mamabu
u obnactu Ha neitHoct. LlenTa Ha HacTosmaTa pa3paboTka Jja ce pasrieaT OCHOBHUTE aCIEKTH
P U3TPAXKIAHETO HA MH(OPMALIMOHHA CHCTEMAa Ha PEerMOHaJeH MOJIEN 32 XUIPOJIOKKH JTaHHHU,
KOATO Ja TOCIY)XH KaTo ocHoBa 3a mpwiaraHe Ha ['MC TexHosioruu mpu ompezensHe Ha
XUIpOrpadcKi XapaKTepUCTUKKA HA peyHU OaceilHu, aHanu3a U MOJEIHpaHe Ha XUAPOJIOXKKHU
mpoliecu U siBjeHus. B Hacrosimara pazpadoTka ce pasriexaaT YepPHOMOPCKUTE MOPEUHsl F0KHO
or p. Kamuusa. B pamkure Ha Ta3m pabora ce pemaBar 3aJadydTe OT MBPBHUS €Tal Ha
paspaboTBaneto Ha MHbopmannonHata cucrema. Ch3IaieHn ca OCHOBHHM TE€MAaTHYHHU CIIOEBE.
N3non3sanu ca ctanaaptau npoiuenypu Ha ' IC 3a 00paboTka 1 aHaIu3 HA IbPBUYHUTE JaHHU.
KbM Te3u mactoBe ca pazpaboTeHu 6a3a OT aTpuOyTHH JaHHU 32 BOJHUTE OOCKTH.

16. Konesa-JIuzama U., b. JIuzama Pusac (2005). M3cnenBane Ha 3acyliaBaHeTo B paiioHa
Ha Ctpanmxa. ci. Exonozus u undycmpusn, tom 7, Ne2, ISSN 1311-2782, ctp.217-220.



Ha O6azata na wucropmuecku pnaHHu (1951-2001 1) ca mpoydyeHHM OCOOCHOCTHTE B
pasnpeneNeHueT0 M W3MEHEHHETO Ha KIMMaTHYHUTE pecypcd B paiiona Ha Crpanmxa.
3acymaBaHeTo B palloHa € HW3CJIEIBAHO Ype3 aHajdh3a Ha TEHJCHIMWTE Ha W3MEHEHHE Ha
TOJUIIHUTE, BEreTallMOHHM M €CEHHO-3UMMHHM BaJie)kM, a Taka ChII0 M C MOMOINTa Ha
KOMIIJIEKCHUTE UHAEKCH Ha aTMOc(epHOTO 3acymiaBane Ha [len u Ha [le Mapron. OT nosiyueHuTe
pe3yiTaTé € YCTAaHOBEHO, Y€ B W3CJEIBAHUS PalilOH CE 3acCHiIBA 3aCyIIaBaHETO IPE3 TOILIHS
nepuoj Ha roxuHara. ToBa OT CBOsI CTpaHa BOJAM JO YrHETSBAaHE PAa3BUTHUETO HA PACTCHUATA H
MMOHMKAaBaHE HAa BOJHUTE KOJIMYECTBA B Boj0cOOpuTe B pailoHa Ha CTpaHKa.

17. Lizama Rivas B. (2014). Regional flood frequency analysis in the rivers of the South
Eastern part of Bulgaria. Annual of the University of Architecture, Civil Engineering and
Geodesy - Sofia, Vol. XLVII, pp. 35-43, ISSN 1310-814X.

Flood is one of the worst natural disasters that sometimes cause adverse effects on humans,
the environment and infrastructure. Planning and development of water resources often demands
one to cope with the problem of scarce data. The reasonable estimation of flood has been remained
one of the main problematic issues where hydrological data and information are limited. Research
on the maximum river flow and the development of methods for estimating probabilities of
occurrence are of great economic and environmental importance, especially for regions with
scarce hydrological information such as Southeastern Bulgaria. The aim of this study is based on
multiannual data for rivers of the Black sea southern coast to develop a model for regional flood
frequency analysis by the method of L-moments. Using the statistical criteria for discordance and
heterogeneity was found that the rivers of the Black Sea Southern coast are formed as a possible
homogeneous region. As suitable to describe the maximum flows in study area was determined
the generalized logistic distribution.

18. Konera-Jluzama U., b. JIuzama Pusac (2016). [IpoyuBane Ha KIIMMaTUYHUTE IPOMEHU B
[ymen. cn. Exonoeus u unoycmpus, Tom 9, Nel, ISSN 1311-2783, Codusi, ctp. 46- 49.

N3nonsBanu ca MeceYHH CTOMHOCTH Ha TeMIIepaTypaTa Ha Bb3/IyXa M BAJICKUTE OT CTAHITUS
[ymen. [IpunoxxeHn ca OCHOBHH METOJIM Ha KOMIUICKCHATA KJIMMATOJIOTH U MaTeMaThudecKkaTa
cratuctuka. [Ipu ananu3a Ha KosieOaHUATa HA AHOMAJIMUTE Ha FOJIUIITHATE CTOWHOCTH Ha OCHOBHU
TeMIIepaTypHH MOKAa3aTeNN € YCTaHOBEHO, ue npe3 nepuojia ot 1989 no 2009 r. npu roauiHuTe
CpPEeIHH TEeMIIEpAaTypH € HAJWIEC TCHJICHIIUS KBbM IOBHUIIABAHE HA TOJIOKUTCITHUTE aHOMAJIUH,
KOETO CBHJICTEJICTBA 32 HAPACTBAHE HAa CTOMHOCTHUTE Ha TeMmIeparypuTe. Temreparypure ca ce
noBumIn cpeano ¢ okojio 0.8°C. Haii-sipko ce oTKposiBa 3aToruisamus eheKT Ha rpaja mnpes
astoto. Ot 1987 ronuHa 110 cera aeTHUTE Temieparypu ca ce nopummin ¢ 2° C. CtoiiHoCcTUTE Ha
TOJIMIIHUTE BAJICKHHU CyMU ciel 1992 r umaT TeHAeHIuATa KbM NoBHIIaBaHe. Hali-3HaunTenHo
W3MEHEHHE UMaT €CEHHUTE BAJIGKHU CyMHU, KOUTO 3a nepuoga 1986-2009 ronuna ca HapacHaIu
cpento ¢ 100 mMm. IIpu nposeTHUTE Bajieku ce HaOI0aBa HAMaJIIBaHE Ha CE30HHUTE KOJIMYECTBA
cien 1992 r.

19. JIuzama Pusac, b, . Konesa-JIuzama (2016). AHaym3 1 o1ieHKa Ha XUMHUYHHS ChCTaB Ha

MOBBPXHOCTHUTE BOAM B paifoHa Ha Yenoneu. cn. Exonocus u undycmpus, ToM 9, Nel,
Codus, ISSN 1311-2783, ctp. 161-167.

Pesynrarute OT XUMUYHHMTE aHAIW3M ca MPEICTABEHUM KaTro CPEAHH CTOWHOCTH IIO
n3cneaBanuTe napamerpu 3a nepuoga 2010-2014 r. no oTaenHUTE MyHKTOBE. Y CTAHOBEHO €, Ue
OTKJIOHEHUSTA B KAUECTBOTO Ha MOBBPXHOCTHUTE BOJH C€ IBJIKAT KAKTO Ha €CTECTBEHH (DaKTOpU
U MIPOLIECH, TaKa U HA 3aMbpPCSABAHE B Pe3yJITaT Ha MPOMHIIUIEHATa M OUTOBA JIEHHOCT B paiioHa.
3aMbpcsABaHUATa B JIOJHUTE TEUYEHUS HAa MPEMUHABALIUTE Mpe3 00eKTa jaepera - YUyroBHIIKO U
MesepirbK, ce MpeIn3BUKBAT Hali-BeUY€E OT IbKI0OBHHU BOJHU, IPEMHUHAIMN IIPE3 IPOM3BOACTBEHATA



iomaakara. [IpudrHa 3a BiomaBaHe KauyecTBOTO Ha Me3epibK Jepe ca CTapuTe CKOJIOTHYHU
3aMBbpCsABaHUS — cTapara oborarutenHa ¢abpuka U crapu TabaHU, Pas3MOJIOKEHU B 30HATA Ha
nmoAXpaHBane. BojompueMHHKBPT — peka Bo3mgon mnpeBuInaBa MakCHUMallHA JOIMYyCTUMA
konuentpamus (MJIK) mo crnennduynm mokasarenu —MmaHraH, amMmoHUH, Qocdaru, amyMUHUN,
Kens30 U XpoM. [IOBHIICHOTO ChIbp)KAaHUE HA aMOHHM, HUTpUTH U (ocdaru € pe3yarar oT
3ayCTBaHETO Ha HEMPEUNCTECHU OMTOBO-(EKaTHH BOH, KAKTO OT CEJIOTO, TaKa U OT JIPYKECTBOTO.
B peka TomonHHIa KOHIIGHTpAIIUATE Ha aMOHMM, pochaTu, MaHTaH, MeI, ATyMUHUH, KEJII30 U
xpoM npesumasat M/IK.

20. JIuzama PuBac, Bb. (2016). Ilpunarane Ha MeTOOUTE 3a OICHKA HA MPOMsIHA Ha
XHJIPOJIOKKUS PeXKUM. cIl. Exonoeus u undoycmpusi, Tom 9, Nel, Codust, ISSN 1311-2783,
cTp. 49-54

I'moGanHuTe KIMMaTUYHU IPOMEHU M 3acHJIEHaTa YOBEIIKa HaMeca HajlaraT IpeoCMUCIIIHE
Ha OLNCHKUTC Ha PCYHHUA OTTOK IIO OTHOLIICHUC Ha OasucHus nepruoa Ha H3MOJI3BAHUTC JTaHHMU.
Hanpasenure gocera pa3paOoTKH ce Hy’KJasT OT akTyaJau3upaHe ¢ HoBa nHpopmanus. Llenara Ha
TOBA IIPOYYBAHE € J1a C€ JaJI¢ YUCIIOBA OLICHKA HA CbBPEMEHHOTO ChCTOSHHUE HA PEKMMA HA PEYHHUS
OTTOK, HM3M0JI3BANKH XUAPOJIOKKHU MHIACKCHU HAa IpoMsAHATa, C KOUTO aJICKBATHO U 00€EKTHUBHO Ja
C€ XapakTepu3Hpa peXuMa, HE3aBUCUMO AU € €CTECTBEH WM HapylleH. MHOTOroJuIIHHUTE
peauiy Ha peunus oTTok 3a XMC c. barynus npu p. barynuniicka ca n3ciieIBaHH C METOJIUTE Ha
CTaTUCTUYECKUS aHAIN3, KaTo ca U3MO0JI3BaHM Oe3IJIaTHH CIeIMATM3UPaHH POTPaAMHHU IPOTYKTH.
OneHeHa e CcTeneHTa Ha ChbXPAaHEHUE WJIM BIIOIIABAHE HA CHCTOSIHUETO HA PEYHHUs OTTOK. Tazm
OIIEHKA € JIOMIbJIHEHA C OIpeIeNIsIHE Ha Bh3MOKHHU Bb3/IEHCTBUS BBPXY BOJ0COOpa Upe3 Mpusaraie
Ha CLEHApUH, KOUTO MOrar Jia oOyciaBsT WU Ja OrpaHuYaT Bh3CTAHOBSIBAHETO HA CHCTOSIHUETO
Ha PEKUTE.

IIYBJIMKAIIMU B CbOPHUIIA OT HAYYHHU ®OPYMMU

» IlyomMKyBaHM HAYYHM TOKJIAIH OT MEKTYHAPOAHH GopyMH B COOPHUIIM, TeNIOHUPAHH B
MEXIYHAPOIHH eJIEKTPOHHU OO IM0TeKH U 0a3u 1aHHU, 17 Op.

21. Lizama Rivas B. (1994) Long Term Forecasting Monthly Streamflow. Proc. of the Intern.
Conf. on Developments in Hydrology of Mountainous Areas. 12-16 September, 1994,
Stara Lesna, Slovakia. UNESCO Technical Document in Hydrology No 8, 282 -284.

The aim of this paper is to give briefly the development of seasonal model Box and Jenkins,
which simulates the monthly flow data. The data used in this study are the monthly mean flows of
the Luda Kamchia River at Beronovo for calendar years 1951-1986. The modelling procedure for
structure determination of the multiplicative ARIMA(p,d,q)x(P,D,Q)s includes normalization of
data, model identification, parameter estimation and diagnostic check. The obtained results shown
that the ARIMA (1,0,0)x(0,1,1)1> model appears to fit good the monthly flows for the Luda
Kamchia river at Beronovo, which is substantiated from his small residual variance (.647374).
The forecasts may be updated as new information becomes available. The update forecast keeps
the model parameter constant. The persistence effects within the time series are satisfactory
simulated, i.e. this model provides the information that characterizes the streamflows. The 95%
confidence intervals of the forecasts include the observed values in all cases. The performance in
forecasting monthly flows up to 12 months gives satisfactory results for the case study presented
here. Likewise the seasonal rise and fall of the monthly flow forecast effectively.

22. Lizama Rivas, B. (1998) Analysis of streamflow data in the Bulgarian region with respect
to climate variability. Proceeding of 2-nd European Conference on applied
Climatology - ECAC - 98, 19-23 October, 1998, Vienna, N19, ISSN 1016- 6254, (on CD)



The river discharges reflect the areally integrated climate inputs and therefore provide more
pertinent information on climate variability and less local "weather" type variability than station
records of precipitation and temperature. The time variability of the streamflow data from some
gauge stations with more than 35 years of observations in the Bulgarian streams was studied. The
aim of this paper is to analyze the streamflow variability with respect to climate variability. The
time variability was investigated using the technique developed in WMO/TD-No 224. The
reference hydrological state was defined for a period of 30 years. A comparison was made of the
differences between the statistical parameters of the hydrological states for various equal length
periods. For this purpose the record was divided into "n" periods each of "m™ years. The basic
statistics were computed for the "n" periods. Using the above mentioned methodology was
possible to offer indications whether the time series have normal variability, trends and jumps
related to man's activity or related to local specific natural causes.

23. Lizama Rivas, B. and |. Koleva-Lizama. (2000) Streamflow variability with respect to
climate variability in the Bulgarian region. Proceedings of the 3-rd European
Conference on Applied Climatology - ECAC - 2000, 16-20 October, 2000, Pisa, Italy,
(on CD).

The runoff reflect areally integrated climate inputs and therefore provide more pertinent
information on climate variability and less local "weather" type variability than station records of
precipitation and temperature. The present study aims at presenting the most important streamflow
features in the southeastern part of Bulgaria with respect to climate variability. The data used are
the annual mean flows. The consistency of a record was determined by use of the double mass
curve technique. The simplistic approach for investigating the hydrological time series consists in
dividing the historical hydrological time series into various sub-periods of equal size (5, 10, 20,
30 years). The Kruskal-Wallis test of equality of sub-period means and variances is used. It follows
the Chi-square distribution with m-1 degrees of freedom. On the basis of analysis it should be said
that in the last years, the runoff decrease considerably all over the studied region. The distinct
tendency to gradual reduction of streamflow in the region is for the sake of considerably decrease
of the precipitation. The greatest decrease of streamflow is from 1981 to 1994 which is confirmed
with decreasing of precipitation in the last forty years all over the Balkans.

24. Yonchev, L., Lizama Rivas, B. (2002) Radioactive Pollution in Surface Waters of the
Zlataritsa River and Influence on the Mesta River. Proceedings of Il International
Conference “Modern Management of Mine Producing, Geology and Environmetal
Protection”. 9 —15 June 2002, Varna, pp. 431 — 439.

The Zlataritsa River is located in the South-western part of Bulgaria and mouths into the Mesta
River. The Zlataritsa River passes through Eleshnitsa settlement where mining sites for
exploitation and treatment of uranium ore are located. This paper presents the river pollution of
uranium and radium as a result of mining activities in the examined region. The data used are for
three periods - during the complete productive engagement, during the technical liquidation and
after the end of technical liquidation. The data from measurements have been processed and
analyzed. By correlation analysis is searched a relationship between radioactive pollution
observable in the water-quality sampling sites and the discharges of the Zlataritsa river. The results
are compared with the permissible doses. The aim of this research is to estimate radioactive
pollution impact of the Zlataritsa River on the Mesta River which mouths into the Marmara Sea
through the territory of Greece.

25. Vonues, JI., Jluzama PuBac, b. (2002) PannoakTMBHOTO 3aMbpcsiBaHE Ha BOJUTE B
paitona Ha c. CecnaBIM M OllEHKa Ha HEOOXOJUMOCTTA OT MpHJIaraHe Ha JTbUe3alUTHU



Meponpustus. CO. pokuaaam or II Mexnynaponna Hayuyna Kondepennus
“Munepannu pecypcu u Yosexk”, 17 — 19 Cenremspu, 2002 r., Tom I, ctp. 236-242,
BapHa.

B Hacrosmara pa3paboTka € IMpeAcTaBeHa OLIEHKa Ha 3aMBbPCSIBAHETO HAa IMOBBPXHOCTHUTE
BOAU B paifoHa Ha c. CecinaBuu M HEOOXOIMMOCTTa OT B3€MaHE HAa MPOTHUBO3ALIUTHH MEPKH.
PaiionsT € yact ot MuHHOTO 1oJsie B byxoBo. Tyk ce ¢popMupa peuHa Mpexa OT HOBbPXHOCTHHU
BOJIY, U3TUYAILM OT MMHHUTE OOEKTH, KOUTO Ca 3aBbPLININ €Tala Ha TEXHUYECKa JIMKBUAauus. B
palioHa MMa eJHa IIaxTa, MHOTO TAJIEPUM C U3JIa3 HA MOBBPXHOCTTA, KyIYMHHU OT OTHAABbYHU
CKaJIM - €IHaTa € OKOJIO IIaxTaTa, Apyrara € Taka Hape4yeHaTa KOHYCOBHMIHA CKallHa Maca, KaKTo
U MHOro no-maiku. llom3emMHuUTE M NOBBPXHOCTHM BOJM €A 3aMBPCEHH OT €CTECTBEHU
PaIMOHYKIIMIM U TEKAT HAJ0Jly, KaTO CE BTUYAT B MAJIKN U3KYCTBEHHM €3€pa, U3II0I3BAHN OCHOBHO
3a BOJONOW Ha >UBOTHMU. 3a NPENOTBpaTsABaHE Ha paJAMOAKTHBHOTO 3aMbpCsABaHE Ha
MOBBPXHOCTHUTE BOJIM € HEOOXOIMMO J1a ce MpuiaraT Jb4e3allluTHU MEPOTIPUSTHSI.

26. Lizama Rivas, B., Koleva-Lizama, I. (2002) Regional Effects of Climatic Variations on
the Runoff in the Strandja Mountain. Proceedings of 18-th Conference on Carpathian
Meteorology. 7-11 October, 2002, Belgrade, Yugoslavia (on CD).

The impacts of climate change on water resources are displayed in every sector of water
system. The runoff is the most important and direct water resources. This paper attempts to identify
and assess the regional effects of climatic variations on the runoff in the Strandja Mountain. For
this aim are used the set of data (1952-2000) from some hydro-meteorological gauging stations
which are located in the Fakiiska and Veleka catchments. In order to trace the variability of
historical hydro-meteorological series the analysis of trend and deviations from climate mean of
recommended by WMO “climate normal” period - 1961-1990 (IPPC, 1995) was used. Namely
this period is used by researchers to evaluate the climate change in XX™ and XXI%century. The
results of this study show that the runoff decreases considerably all over the studied region in the
last years.

27. Koleva — Lizama, 1., B. Lizama Rivas. (2003). Study on urban climate change in several
cities of Bulgaria. Proceedings Fifth International Conf. on Urban Climate, Vol. 2,
September, Lodz, Poland. ISBN 83-916728-2-4, pp. 439-444.

This paper discusses the results of study on urban climate in several cities of Bulgaria. The
study area is the urban environment with emphasis on four cities: Burgas, Sliven, Chirpan and
Malko Turnovo. The cities were chosen because of location such as eco-region and population.
This selection also gives a perspective on how both smaller and larger communities will be
affected by climate change. Each of the cities is situated in a different location, at different
elevations, and often in different eco-regions. Observed temperature and precipitation patterns and
trends were analyzed for each of the cities. Also examined were several climatic indices, which
can be more meaningful than temperature and precipitation alone. The obtained results can be
used for city decision makers.

28. Koleva — Lizama, I., B. Lizama Rivas. (2003). Assessment of hydro-meteorological
conditions and its influence on the ecosystems in the region of natural park “Strandja”.
Proceedings of First International Conference on Environmental Research and
Assessment, 23-27 March, Bucurest, Romania, 778 p., ISBN 973-558-077-2, pp. 289-294.

The natural park “Strandja” is one of the bigger protected territories in Bulgaria. The
conservation of biological variety in the Strandja region has been declared as priority. In respect
to biological variety, the park is a typical rural areas, the main land cover types are broadleaf and



coniferous forest, pasture and arable land. The purpose of this research is to assess the
hydrometeorological conditions, which are one of the more important abiotic factors. For this aim
are used historical data (1952-2000) from some hydrometeorological gauging stations, which are
located in the park. In order to evaluate the influence of meteorological factors on the ecosystems
the warm and humid conditions during the 50 last years for the region in concern was analyzed.
The tendency of temperature increase, good noticeable rainfall and runoff decrease was
determined. The drought period is very noticeable in the end of summer when the precipitation for
August is 30 mm. On the background of high yearly temperature and long vegetation period, the
precipitation is insufficient to guarantee good moisture in the region. The tendency to warming of
the region and growth of evaporation may increase the need for irrigation. However, these same
conditions could decrease water supplies, which also may be needed by natural ecosystems.

29. Yonchev, L., Lizama Rivas, B. (2003) Assessment of radioactive pollution in surface
waters of the Mesta river. Proceedings of First International Conference on
Environmental Research and Assessment, 23-27 March, Bucurest, Romania, 778 p.
ISBN 973-558-077-2, pp. 342-348.

The Mesta River is located in the Southern western part of Bulgaria and mouths into the
Marmara Sea through territory of Greece. In the Mesta catchment are located miner’s objects for
exploitation and treatment of uranium ore. In this paper be considered river pollution of uranium
and radium as result of miner’s activities in the study region. The data used are for three periods
— during the completely productive engagement, during the technical liquidation and after end of
technical liquidation. The measured data were processed and analyzed. With the help of
correlation analysis was searched the relationships between radioactive pollution observable in the
water-quality sampling sites and the discharges of the Mesta river. The results were compared
with permissible levels.

30. Lizama Rivas B, Koleva — Lizama, I. (2003). Sensitivity of runoff to changes in
precipitations and temperature over the south eastern Bulgarian catchments. Proceeding
of 6-th European Conference on Applications of Meteorology, 15-19 Sept. Rome, Italy,
pp. 163-169.

The impacts of climate change on water resources are displayed in every sector of water
system. This paper attempts to identify and assess the sensitivity of river runoff to changes in
precipitation and temperature over the south eastern Bulgarian catchments. In order to assess the
sensitivity of river runoff to changes in precipitation and temperature are used long term data
(1952-2000) from several hydrological (Razhitsa, Kameno, Prohod, Svetlina, Fakiya, Zidarevo,
Veselie, Zvezdets and Gramatikovo) and meteorological (Aytos, Burgas, Grudovo, Tsarevo and
Malko Turnovo) stations which are located in the studied catchments. Before use, streamflow data
was carefully reviewed and adjusted. Analysis of long time series of river runoff, air temperature
and precipitation allows us to draw some conclusions. During the last decade there is the tendency
to weak temperature increase and good noticeable rainfall decrease. The runoff decreases
considerably all over the studied region in the last years.

31. Lizama Rivas, B., Koleva-Lizama, I. (2011). Study of the maximum streamflow in the
Bulgarian section of the Danube river basin. Proceeding Of the 25-th Conference of the
Danubian countries, 16-17 June 2011, Budapest, Hungary, ISBN 978-961-91090-3-8, pp.
188-195.

In this study the extreme value theory is applied for studying the maximum streamflow in the
Bulgarian section of Danube river basin. The peak over thresholds (POT) method was applied for
fitting the data to an extreme-value distribution. The time-series of daily discharge values (1955—



1990) at the Lom, Ruse and Silistra gauging stations are used. All mean daily discharges exceeding
a defined threshold were considered in the POT analysis. Regarding the POT approach associated
with generalized Pareto distribution (GPD), different thresholds have been tested.

32. Koleva — Lizama, 1., B. Lizama Rivas. (2004). Study on Variability of Temperature and
Precipitation Conditions in the South Eastern Bulgaria. Proceeding of International Conf.
on Water Observation and Information System for Decision Support, 25-29 May 2004,
Ohrid, Republic of Macedonia, pp 308-315. Publisher: Ministry Environment and Physical
Planning of Republic of Macedonia, Edited by M. [Marc] Morell., 482 c. ISBN 9989-110-
26-3.

On the basis of historical meteorological data from several climatologically stations is made
an analysis on the peculiarities of the climatic conditions in the south eastern Bulgaria. In order to
trace the variability of historical precipitation and temperature series the analysis of trend and
deviations from climate mean of recommended by WMO “climate normal” period — 1961 -1990
was used. Precipitation over the south eastern Bulgaria has a significant variability over wide range
of temporal and spatial scales. The annual precipitation data were examined for evidence of a
secular trend by calculation of a linear best fit for the 1952 to 2000. The tendency of rainfall
decrease was determined. The drought period in the studied region is noticeable.

33. Koleva — Lizama, 1., B. Lizama Rivas. (2006). Study on climatological variability in the
region of natural park “Strandja”. Proceeding of International Conf. on Water
Observation and Information System for Decision Support, 23-26 May 2006, Ohrid,
Republic of Macedonia ISBN 9989-9594-1-2, Edited by M. Morell.

The natural park “Strandja” is one of the bigger protected territories in Bulgaria. The
conservation of biological variety in the Strandja region has been declared as priority. In respect
to biological variety, the park is a typical rural areas, the main land cover types are broadleaf and
coniferous forest, pasture and arable land. On the basis of meteorological data for more than 45
years an analysis on the peculiarities of the climatic conditions in the natural park is made. The
vegetative and autumn-winter precipitation and effective temperatures above 10 degrees during
the growing period were calculated. The tendency to warming of the region and the negative trend
of precipitation was determined.

34. Lizama Rivas B., Koleva — Lizama, 1., (2006). A study for ecological flows in the south
eastern part of Bulgaria. Proceeding of International Conf. on Water Observation and
Information System for Decision Support, 23-26 May 2006, Ohrid, Republic of
Macedonia, ISBN 9989-9594-1-2, Edited by M. Morell.

The increasing social demand of a clean environment has imposed in the hydraulic planning
the consideration of which at least “ecological flows” or “minimum environmental flows”
circulate in the channel regulated. In this initial study, we chose historic stream flow methods for
their conceptual simplicity and greatly reduced data requirements. The purpose of this research is
to determine a flow which can be considered ecological if it is capable of guaranteeing the
preservation of a characteristic and river specific composition of species and life stages of aquatic
organisms in the south eastern part of Bulgaria. The obtained results can be used during the
management of the natural park “Strandja”, which is one of the bigger protected territories in
Bulgaria and its conservation of biological variety has been declared as priority.

35. Lizama Rivas B. and I. Koleva-Lizama (2008). GIS Technology in Watershed Analysis.
Proceedings of the Third International Scientific Conference Water Observation and



Information System for Decision Support BALWOIS 2008, 27 - 31 May 2008, Ohrid,
Republic of Macedonia.

The GIS technologies nowadays occupy a prominent place among the modern computer tools
and constitute an invaluable support in the decision making of problems with a spatial dimension.
GIS offers integration of spatial and non-spatial data to understand and analyze the watershed
processes and helps in drawing a plan for integrated watershed development and management. In
this work briefly the essential characteristics of a GIS is exposed and its potential of application
in the scope of river basin analysis is examined. A simple case of application in Vrana river basin
of Bulgaria is presented. The possibilities to study and analyze the hydrological regime and water
resources in study region by means of GIS technologies are examined. It is shown the effectiveness
of the application of geo-information technologies for determination of hydrographic
characteristics and analysis of hydrological processes

36. Lizama Rivas B. (2015). Hydrologic alteration study of the Batuliyska River.
Proceedings of INHGA - Scientific Conference, November 10-11, 2014, pp. 5-12,
Bucharest.

The present study involves the characterization and evaluation of hydrologic alteration of the
Batuliyska River flow regime using daily discharge series for the period 1961-2010. The river is
located in a mountainous area in the Western Stara Planina Mountain, being part of the watershed
of Iskar River. The catchment area of the Batuliyska River is 256 km2. The study region is
characterized by moderate continental climate. Hydrological perturbations associated with water
abstractions, point discharges and the presence of a dam there are not in the study area. In order
to achieve the objectives of this study is used the method for Indicators of Hydrologic Alteration.
The hydrological status of the Batuliyska River were assessed by comparing the two periods
representing the regime of reference period (1961-1990) recommended by WMO and the last
current years (1991-2010). The current regime shows a significant reduction in the magnitude of
flows and a displacement of the seasonal pattern. The indicators of hydrologic alteration proved
to be a useful approach, capable of focusing, comparing and establishing levels of hydrologic
disturbances.

37. Koleva-Lizama, I., B. Lizama Rivas, (2017). Analysis of natural disasters in Bulgaria in last years.
Electronic book with full papers from XXVI1I Conference of the Danubian Countries
on Hydrological Forecasting and Hydrological Bases of Water Management, 26-28
September 2017, Golden Sands, Bulgaria, pp. 452-459, ISBN 978-954-90537-2-2

The impacts of natural disasters have changed over the past years. These events are having
increasing impacts in term of costs and benefits for ecological and human systems. Interactions of
modern human activities with ecosystems have contributed to increasing human vulnerability. The
aim of this paper is to analyze the natural disasters in Bulgaria, occurred in the last 40 years. The
analysis requires proper understanding of the history of disasters and the nature of impacts, trends,
the severity of different disasters, and the vulnerability of population and property. For relative
vulnerability assessments various variables, like the number of events, the number of deaths, the
size of the affected population and the amount of economic loss have been used. The obtained
resultants shown, that the country is more vulnerable to flood, than to any other hazard. Taking
into consideration the hazard intensities and vulnerability, the country should initiate loss
assessments, and develop a risk funding strategy for catastrophic events. The country needs to
upgrade river regulation, flood protection infrastructure and its mechanisms for early warning.

> Pe3omera Ha Ny0JUKYBAHH HAYYHH JOKJIAJAN OT HAIMOHAJIHU (JOPYMHU B COOPHHMIIU HJTH
AeNOHUPAHU B HAIMOHAJIHY eJIEKTPOHHM 0UO/MOTeKU U 6a3u 1aHHu, 13 Op.



38. Jluzama PuBac b. (1982) Bwpxy konebanusra Ha TemmepaTypaTa W COJICHOCTTa Ha
MOBBPXHOCTHATA BOJA 1O bbiarapckoTo uepHoMopcko kpaibpexue. CO. "PekpeannoHHm
Y MHHEpaJIHH pecypcu Ha bearapckoto UepHomopue", Bapna 27-28. 1X. 1982. JlenoneHt

— HAIMA (LLHTB) Ne HJT 2167/83.
3a W3CleBAHETO HAa CPEJHO MECEUYHHUTE KoJeOaHWs Ha TeMmIepaTypaTa M COJEHOCTTa Ha
BOJAaTa € M3IOJI3BAH MPUHLIUIBT HA pa3/iejeHNE Ha KOJICOAHUATA Ha €IIEMEHTUTE Ha IB€ ChCTaBHU
YacTH: CpelleH TOAMIICH XOJ M aHoMaiuu. Ha ocHOBaTa Ha JaHHM OT OpErOBUTE CTAHIMH CE
M3ACHSABAT KoJeOaHWsATa HA TOPETNOCOYCHHUTE €JEMEHTH. YCTAaHOBEHO €, Y€ OCHOBHHTE
XAJPOMETEOPOJIOTHYHN (PaKTOpH, BIHSCHIM BBPXY TeMIlepaTypara Ha BoJara ca BSTHPA,
TeMIepaTypaTa 1 adCOIOTHATA BIAKHOCT Ha BB3/yXa, a HA COJICHOCT - PEYHHS OTTOK Ha p. JlyHaB
B CEBEpHATA YacT Ha YepHOMOPCKOTO KpailOpekne 1 TeMrieparypa Ha Bb3AyXa B FO)KHATa MY 4acT.

39. JIuzama PuBac b. (1988) NzkimouBane Ha rpyOH ITPEIIKA B MOPCKHUTE XHIPOIOKKH JaHHU
C TIOMOIITa Ha. CTATHCTUYECKHA MeTO . HanmoHanHa Hay9HO-TeXHIUUECKa KOH(pEepEHIHS
C MEXIyHapoIHO ydacthe "MUHEpalHM W PEeKpeallmoHHM pecypcu Ha brarapckoTo
YepHOMOpPCKO Kkpaitdpexue". 17—19 xotomBpu 1988, Bapna, bearapus. [lenonent —
HALI/L (THTB) Ne HJT 1798/89

Pasrnexxaa ce B3MOXKHOCTTA 3a KOHTPOJUPAHE U MPOBEPKa JOCTOBEPHOCTTA HA JIaHHM 3a
OTACIIHU XI/IHpO(bI/I?,I/I‘IHI/I napaMeTpu Ha MOpCKaTa Cp€aa U TEXHUTC MPOCTPAHCTBCHU I'PAANCHTH
C TIOMOUITAa Ha XUCTOTPaMU Ha paslpe/eleHHeTo, Kputepunte Ha AHCKOMO U J[MKCOH, a Taka
cpmo U ¢ meroaa Ha Box and Wishker plot. HagexxaHocTTa Ha MoJydeHWTE pe3yiaTaTH €
MIpoOBEpPECHA W MOCPEACTBOM TPAAUIHUOHHUTE OKeaHOFpa(l)CKI/I METOOAN 34 aHAJIN3 HAa HJAaHHU OT
TaKkuBa CHUMKHU. [Ipuiaranero Ha KOMOMHAIUSTA OT MOCOYCHUTE TPH CTATHCTHYCCKH METOJa
MO3BOJISIBA OOCKTHBHO Jla C€ M3CJICABAT M3XOIHUTE MAHHU U HM3KIIOYH CYOCKTHBHOCTTA TMPH
OllCHKAa Ha TAXHOTO KadecTBO. [locoueHMTe MeETOAM ca TPUIOKEHH 3a U3CICABaHEe
JIOCTOBEPHOCTTa U MPOCTPAHCTBCHO-BPEMEHHATA U3MCHUYMBOCT HA JAHHUTE OT XHUIPOJIOKKHTE
CHUMKH, TIPOBEJICHU B KpalOpekHaTa akBaTopus Ha YepHo Mope.

40. Becenmuuos, B., b. JIluzama, I'. Msbaros, (1988) Paitonupane mo xuapodu3uvHH
napaMeTpy Ha KpailOpe)KHU e3epa M 3aJMBH MOCPEICTBOM HepapXHueH KIIbCTEP aHAIN3
,HallmoHaTHa HAay4yHO - TEXHUYECKa KOHQEpPEHIMs C MEXJIYHApOIHO ydacThe

"MuHepa HU U peKpeariioHHu pecypcu Ha bbiarapckoTo 4epHOMOpCKo Kpanopexue". 17-
19 oxromBpu 1988, Bapna. [lenmonent — HALIWJI (LITHTH) Ne H/T 1800/89.

Pasrnenano e nmpuiokKeHneTo Ha KIIbCTep aHaJIN3 3a OOEKTHBHA KiIacH(UKalusa Ha Ce30HHATa
U TNPOCTPAaHCTBEHAaTa M3MEHYMBOCT Ha BOJHMTE Macu BbB BapHeHckuTe e3epa M 3aiMBa IO
MaTepualli OT CE30HHU XUJIPOJIOKKUM CHUMKHM. KaTo Mspka Ha CXOJCTBO ca H3MOJI3BaHU
€BKIMIO0BUTE pa3cTosiHUA. OTAEIHUTE KIBCTEPHU Ca ONpPEAEICHU IO "METo/a Ha Hal-KpaTkara
cBbp3Bala Mpexa". OnTuManHuaT Opol rpynu € omnpenesneH 00eKTUBHO MOCPEICTBOM UYUCIIEH
KpUTEpHH, KONTO € (yHKIUS Ha CTENeHTa Ha JIOKaJHaTa €JIHOPOJHOCT B TPYNHUTE U Ha
HEeTHOPOJHOCTTa IO TEeXHUTE TIpaHulu. M3cienBaliku ce30HHaTa M3MEHUUMBOCT Ha
TEPMOXaJIMHHATa CTPYKTYpa Ha BOJHUTE MacH, OTAEITHUTE CHHUMKH Ca KJIaCU(PULUUPAHU KaTo
"3sumMHM", "NeTHH" M TakuBa, IMPOBEIEHU B IEpHOJAa HAa HMHTEH3MBHO IPEYyCTPOMCTBO Ha
crpaTuduKkanusaTa, HapeueHH "mpexoau". M3cienBaHeTo Ha MPOCTpPAHCTBEHATa CTPYKTypa Ha
BOJHUTE MacH B paMKUTE Ha OTJEJIHUTE CE30HU pazkpuBa (opMupaHeTro u 000coOsBaHETO
IPaHULIUTE HAa OTJEIHU F€HETUYHO Pa3TPaHUUEHU CIIOEBE U PallOHHU, KAKTO U CPEIHUTE 332 BCEKHU
€/IMH OT TSIX CTOMHOCTH Ha XUAPO(U3NIHHUTE TapaMeTpH.

41. JInzama PuBac B. (1989) Hsaxou ocobGeHOCTH B paslpeneieHHeTO Ha COJICHOCTTAa B
akBaTopusaTa Ha byprackus 3anus. HHTK "Xuapoxumuunu npo0ieMu npu npoydysase,



eKCIUIoaTalus, KOHJAUIIMOHUPAaHEe U OTa3BaHe Ha BOoaHHUTE pecypcu”, Maii 18-19, 1989,
Coous. lemonent — HAITU/L (ITHTB) Ne HJT 1933/90

B nacrosimata pazpaboTka Ha 60a3aTa Ha EKIIEPUMEHTATHH JJaHHU ca TPOYYCHH 0COOCHOCTUTE
B paslpeliesiCHUETO Ha COJICHOCTTa Ha MOpCKaTa BoJa B akBaTtopusTa Ha byprackus 3amus. C
Pa3BUTHETO HA W3YMCIIMTENHATA TEXHHKA CE CH3[aBaT YCJOBHsS 3a IMO-IBJIHO TpUIIAraHe Ha
CTaTUCTUYCCKUTC MCTOJU U KOMIIIOTHbPHA Fpa(i)I/IKa Inpu U3CJICABAHC HW3MCHYMBOCTTA Ha
XUJPOXUMHUYHUTE XapaKTCPUCTUKH Ha COJICHOBOJHUTE OaceiHu. M3mon3BaHu ca JaHHH OT
KpalOpeKHU XHUJAPOMETEOPOJIOTHYHN HAONIOJACHUS W CC30HHH OKEAHOJIOKKH CHUMKH, KOUTO
ch3laBatr Mpexa ot 32 cranimu. FI3MEeHYMBOCTTA Ha COJICHOCTTA € U3CeBaHa ¢ MeTo1a Ha Troku
U CIEHHATHO pa3pabOTeHH 3a [eiTa KOMIIOTBPHH MPOTPaMH, KOMTO BHU3YyaJH3UpPAT
XOPU30HTATHOTO ¥ BEPTUKATHO PA3IpeIeiieHUE M0 XOPU30HTH Ha COJICHOCTTA B 3aJIHBA.

42. Konepa-Jluzama U., b. JIuzama PuBac. (1992) Komruieke mporpaMu 3a mojydaBaHe Ha
0000IIeHN KIIMMATHYHU XapaKTEPUCTUKH MPUJIATaHA B arpOMETEOPOJIOTUIHUTE PA3UCTH.
IV Hamuwonanen cummno3uym ,du3nka — CEICKOCTOMAHCKO MPOU3BOACTBO®, 11-
14.09.1991r., Codus, Jenmonent HAIIMJL (LIHTBH) Ne Hn 221/1992 r.

3a pemraBaHeTO Ha peAMIa TMPAKTHUECKH 33aJadyd B arpoMETeOpOJIOTHSATa IIHPOKO Ce
M3II0JI3BAT JICHOHOITHUS ¥ TOAMIIEH XOJ Ha TeMIlepaTypaTa Ha Bb3ayxa. KpM TAX MOxeMm naa
OTHECEM TaKWBa 33J1a4M, KaTo ONpeesTHEe Ha TOIUIMHHUTE PECYpCH W MPOABIDKUTETHOCTTA Ha
BETeTAIMOHHUS W Oe3Mpa3eH TEepHOIH 3a JajJieHa TEPUTOPHS, ONTHMATHH W EKCTPEMaHU
TeMIepaTypy 3a IPOTHYAHETO Ha OHTOTCHE3a Ha PAcTEHHUSITa W MPOTHO3HPAHE TEMIIOBETE Ha
TSXHOTO Pa3BHTHE W MPOTYKTUBHOCT. [IpOorpaMHUST MPOJYKT MPEACTaBIsIBA KOMIUIEKC MOIYIH
MO3BOJISIBAILIA U3IMOJI3BAaHE HAa PEKMMHHU HAONIOACHHSA 3a IOJIydaBaHE Ha IapaMeTpuTe Ha
TOJIMIIHMS XOJ1 C TOMOUITA HAa PETPECHOHHHU criocodu. OpraHn3upaHo € HAMHUPAHETO Ha TpyouTe
IPEUIKY B JAHHUTE U TSIXHOTO M3KIIIOUBaHE OT pa3yera. OnrcaHuTe B pa3paboTKaTa Bb3MOKHOCTH
Ha KOMILUIEKCa MO3BOJIABAT XapaKTepU3MpaHe Ha KJIMMaTa C MapaMeTpuTe Ha alpoKCUMUpaHaTa
KpHBa Ha TOJUILIHUS X0/ U C TapaMeTpUTe Ha CTATUCTUUECKOTO pa3Mpe/iesieHue Ha OTKJIOHEHUITA
OT HETO.

43. I'epros, I'., B. Becenunos, I'. MbHros, K. Cnacos, b. JIuzama Pusac, I1. Jlenues, (1983)
Hsxou weptu Ha xuaposorusta Ha si30Bup "[luennua" BbB Bpb3Ka C BOAHOCTONAHCKATa

My ekcrutoaranus. CO. "OnTuMamHO M3MOJa3yBaHe Ha BOAHUTE pecypcu'. Bapna 26-28
Maii, 1983 r., c. 337-345.

B®3 ocHoBa Ha CKCIICPMMCHTAJIHN JaHHU Ca pasri€daHu (bI/I3I/IKOXI/IMI/I‘IHI/ITe CBOMCTBa Ha
BOOJHHUTC MaCH B A30BUP ,,H‘IGHI/IHa”. PaSKpI/ITa € CTPYKTYypaTa Ha TEMIICPATYPHUTE II0JICTA,
CIICKTPHUYCCKAaTa IIPOBOAUMMOCT M MBTHOCTTAa BBB BOJ0CMA. Ilokazana e Bpb3KaTa MCKAY
IMOCOYCHHUTC IIO-TOPEC CIICMCHTHU U Ca HU3CJIICABAHU CHGHI/I(I)I/I‘IHI/ITG ACIICKTH Ha O6pa3YBaHCTO Ha
BeI€CTBaTa BbB BOJHUTC MACH. HOJ'Iy‘leHI/ITC pe3yiITaTu MOoTraT aa CC U3M0JI3BAT IIPH YIIPABJICHUC
BOJOIIOJI3BBAHCTO HAa BOAUTC OT A30BUPA C"J':>O6p213HO ¢ 0COOEHOCTHUTE Ha XUAPOJOKKUA PCIKHUM U
CbCTOSAHHUCTO Ha BOAOXPAHUIHMIICTO IIPE3 OTACIHUTC XHUAPOJOIMYHM CE30HH, KAKTO H IIPU
IIPOBCKAAHC HAa HHXKCHCPHU MECPOIIPUATHA 110 OYUCTBAHC HA BOJIHUTC.

44. JIuzama PuBac b. (1988) HekoTopsie BOMPOCHI CBSI3aHHBIE C PACIPOCTPAHEHHEM
3arps3HeHuil B actyapun. CO. 1oki. YeTBepToil Mexa. MOJIOJ, K06l o ['maposioruu u
Merteoponoruu. 23-30 okts6ps, 1988, Baphna, boxrapus. c¢. 159-163.

B mnocnenHue roapl B CBSA3M C OXpaHOM OKPYKAIOLIEH cpeibl M PalMOHAIBHBIM
UCTIOJIb30BAHUEM MOPCKHX PECypCOB Ba)KHO 3HATh, KaK 3arps3HAIOLIME BeIlecTBa OyayT
pacnpenensaTbes Mociie UX MOCTYIUIEHUS B 3CTyapuH. MHOIue BEIIECTBA B BOAE PaCTBOPSIOTCS



WM TePEMEIAIOTC BMECTE C HEM M BCIICJACTBUE MOPCKUX T€UCHHH U AUPPY3UH CO3IAIOT
yCcIoBUsL Jns WX paccewBaHus. llenmpio HacTosmiedl paboTe SBISETCS PAacCMOTpPEHHUE
CYIIECTBYIOIIUX MOJAXO0JA0B K PEIICHUIO MPOOJIEM PaCTIPOCTPAHEHUS 3arPSIZBHUTEINEH B ACTYyapHsiX.
Hanexnast orieHka BO3/IEHCTBUS 3arpsi3HEHUs Cpellbl MOKHO CJeNaTh TOTJa, KOrja W3BECTEH
CHOoCcO0 pacmpoCTpaHEeHHs 3arps3HSIONIMNX BEIISCTB B BoAE. B pesynbTaTe MPOBEIESHHOTO
uccaeoBaHusl ObUIO YCTAHOBJIGHO, YTO JJI KOJIMYECTBEHHOW OIIEHKH JMUCIIEPCHUU BEIIECTB B
ACTyapusax HEO0OXOJMMO pPacCUMTaTh WHTEHCUBHOCTHh TYpOyJIeHTHOM muddy3uum u cpemnei
CKOPOCTH BO/IBL.

45. JInzama Pusac b. (1990) I[Ipunoxenue Ha CTAaTUCTUUECKUTE METOAU U KOMITIOThpPHATA
rpaduka Mpu MHTEPIPETAINS HA CKCISAUIMOHHN JaHHH 33 XUIPO(OU3UIHU SIIEMEHTH B
Bbyprackus 3amuB. CO. moki. Ha Mexna. muaj. mkona "llpunoxkeHue Ha KOMIIOTHpa B
XUJIPOTEXHHUKATA U oma3BaHe Ha BogHute pecypeu" ,, ODHTI, MY "®.2K. Kwopu ", 12-
16.X. 1990 r. ipyx0a, Bapna, c. 404 - 415.

B mnacrosimara paspaboTtka Ha 0a3aTa Ha EKCIEPUMEHTATHH JaHHHU 3a XUJAPOPU3UYHU
nmapamMeTpu 3a akBaTopusTa Ha byprackus 3anMB € MpPEIOKEH KOMIUIEKCEH TMOJIXO0/a 3a
ChUCTaBaHE HA CTATHCTHYECKH METOIM W KOMIIOTBhpPHA Tpaduka. 3a Ta3W Ied ce mpuiarat
CHEIMATHO Pa3pabOTeHN OT aBTOpa KOMITIOTHPHH Tporpamu. C MOMOIITAa HAa T€3W MPOrpaMHU
MMPOAYKTH € Bb3MOKHO IIPEACTABAHETO HA pA3NIPCACIICHUTE HA JaJICH XI/I,ZIpO(bI/I?;I/I'-IeH CJICMCHT BHB
MOpPCKaTa BOJa KaKTO BEPTUKAJIHO TaKa U XOPHU30HTAJIHO. C 1axHa IIOMO1I € BB3MOKHO 6’Bp30 u
HarJIeTHO JIa Ce MPOCyeIsIBa MPOCTPAHCTBEHHATA M BpEMEHHA H3MEHYMBOCT Ha BCEKU MOKA3aTel
WJIM KOHIICHTPAIUATA Ha IAJICH 3aMbPCUTEI B paiioHa.

46. Lizama Rivas B. (1995) Assessment of Ecological Status of Coastal Zone Using Some
Hydrophysical Elements. Proceedings of the Black Sea Regional Conference on
Environment Protection Tecnologies for Coastal Areas. 13-15 June 1995, Varna, Bulgaria,
pp. 445-452.

The solution of problem for rational use and protection of coastal water resources requires a
development of methods for assessment of ecological risk and forecasting. In this paper an
investigative framework is developed for assessment of ecological status of coastal zone using
some hydrophysical elements. This framework consists of determination of the hydrological
seasons and the water masses; a study on the temperature structure which is an important element
of abiotic conditions complex and provides the existence and normal growth of water organisms,
and modelling of water temperature annual course. The results are obtained using data from field
study in Bourgas bay, Black Sea. The presented framework allows to analyze the spatial and
temporal variability of the abiotic factors effecting upon the biotope

47. ackanos, K., JIuzama Pusac, b., Jluces, H. (2002) Hsikou acniekTu Ha [UPKYyJIalusaTa Ha
BogHuTe Macu B byprackus 3anus. CO6. noxnaau ot FO6uneitna Hayuna Kondepenuus mo
ciydait 60-I'oqumnara Ha YACT', 20 — 23 Hoemspu 2002 r., Codus, Tom 7, ctp. 29-36.

B crarusTa ca MNpEACTAaBCHU PE3YIITATUTE OT U3CJICABAHUA 3a HUPKYJlallUs Ha BOJHUTE MACU B
EpraCKI/ISI 3aJ4B. 3a HM3SCHSIBAHE ANHAMHKATa HAa MOPCKHUTC TCUYCHHA B 3aJIMBa € IIOJI3BAH
ABYMCPCH MATCMATHU4YCH MOJCII, Ype3 KOHTO ce peuraBaT YpaBHCHHATA Ha AbJiraTa BbJIHA.
HOJ'IyLIeHI/ITe YHUCJICHU PE3YJITATH Ca CPABHCHU C JAHHHU OT HATYPHU U3MCPBAHHUA, KOUTO JOKa3BaAT
AICKBATHOCTTAa Ha MOJECJIa W HEroBaTa MPAKTUYCCKA IPHUIIOKUMOCT 3a YCJIIOBHATA Ha 3aJIUBA.
HanpaBeHa € Ka4YCCTBCHA OILICHKA 3a NOBCACHUCTO Ha XUAPOJUHAMUKATA B BpraCKI/I}I 3aJIMB 110
BB3JCUCTBHE HA pa3jindHu BETPOBU 00CTaHOBKH.



48. JInzama PuBac, b. (2003) ®opmupane Ha peyHHs OTTOK BB BOJIOCOOpHHS OaceiiH Ha s13.
»2Manmapa“. COOpHUK JOKIAAW HA MEKIyHApoJaHAa HaydyHa KoHdepeHuus ,,50 roauHu
JlecorexHuuecku yHuBepcuTeT”, cekius “Exonorus u onazBane Ha okoHara cpena’, 1-2
anpun, 2003, Codus, ctp. 227-231.

B Hactosata paGoTa ce pasriiexaaT HSIKOM BBIPOCH, CBBP3aHM C IPOMEHJIMBOCTTAa HA
0COOCHOCTUTE Ha pPa3MpeACICHUETO Ha PEYHHs OTTOK B BOJOCOOpHHs OaceiiH Ha sI30BHpP
"Mangpa". Ha 6a3zara Ha MCTOpPUYECKH TaHHU C€ pasriexia pa3lpelesieHUETO Ha OTTOKAa B
pamkuTe Ha roauHara. BomocOGopHusT OaceilH Ha s30BUp "Manapa" BkiItouBa OaceliHUTE Ha
pexute Pycokactpencka, Cpenenka, ®akuiicka u M3Bopcka. BsB BomocOopute Ha pekuTe
Pycokactpencka u M3Bopcka HsIMa XMJIPOMETPUYHU CTAaHIUM. 3a Jla C€ MOCTUTHE YCTOWYUBa
XapaKTepUCTHKa Ha OTTOKA B ONpPEAETICHUTE MECTa, Os1Xa U3ClIeIBAHN XPOHOJOTUYHUTE PEIULU
32 MECEYHHUs OTTOK OT BCUUKHM M3MEPBATEIIHU MYHKTOBE, PA3I0JIOKEHU B F0XKHUSI YEPHOMOPCKHU
peden OaceitH. C nmomoIira Ha CTAaTUCTUYECKUTE METOAM Ca Bb3CTAHOBEHU U T'€HEPHUpPaHU JaHHU
3a OTTOKA B PEUHUTE YCTHUS U pallOHUTE, KbJETO HsIMa HAOIIOIEHUS.

49. Cr. I'epacumos, T. boxkosa, b. Jluzama Pusac, P. [leneBa (2003) Onenka Ha BOAHUS
OanaHc Ha s13. ,,Manapa“. COOpHUK OKJIaa1 HAa MEXKTyHapoJHA HaydyHa KoHpepeHus ,,50
TFOJMHM JIeCOTEXHHYECKH YHUBEPCHUTET , ceKIus “Exoiorums m oma3BaHe Ha OKOJIHATa
cpena”, 1-2 ampw, 2003, Codust, cTp. 222-226.

B Ta3u pa3zpaboTka e HanmpaBeHa XHAPOJIOKKA OIICHKA Ha BOJHUS OanaHC Ha s30BHp "Manpa"
3a mocnenuute 10 roguman. MeceunusT BoieH OanaHc Ha s30BUp "MaHpa" e n3unciieH Ha 6a3ara
Ha UCTOPUYECKUTE JAHHH 32 OTTOKA, BAJIC)KUTE, TEMIIepaTypaTa U BIaKHOCTTA Ha Bh3/lyXa, a TaKa
CHILIO M Ha M3MApEHHETO OT BOJHATA MOBBPXHOCT. M3mapeHuneTo oT BoJgHATAa MOBBPXHOCT Ha
BOJIOEMA € H3YHUCJIEHO [0 EeMIMPUYHU MeToAu. [IpUTOKBT KBbM $30BHpa Ha pPEKHUTE
Pycoxacrpencka, Cpenerika, @akuiicka u M3Bopcka e onpenenen. OT4eTeHo € moTpedIeHueTo Ha
BO/JIa 3@ UKOHOMUYECKH HYX 1. Pe3ynTaTure mokasBar, 4e PpUTOKBT KbM SI30BHD ,,MaHipa” npe3
W3CleBAHUTE TOJWHU HAJBHILIABA 3HAYUTEIIHO KOHCyMalusTa Ha BOJa 3a HYXIUTE Ha
MIPOMHUIIIEHOCTTA U HATlOSIBAHETO.

50. JInzama Pugac, b. (2005) Ilpunarane na ' IC-texnonoruu B xuaposorusra. CO. noxkmaau
ot ITepBa MexayHnapoana KordepeHius ¢ TEXHHUECKO U3JI0KEHHE 110 BOJHH PECYPCH,
texHosioruu u yciyru ,,bYJIAKBA 2005, 6-9 touu 2005 r., Codwus, ctp. 277-285

[Ipn pemaBaHero Ha 3aJayM, CBbP3aHU C YIpaBlIeHHETO Ha BoaHuTe pecypcu, ['MC-
TEXHOJIOTUUTE Ca €IHM OT Hal-NIepCHEeKTUBHUTE CPEACTBA 3a HH(OPMALMOHHOTO UM
obesmeuaBane. [‘eorpadckure WHGOOPMALMOHHM CHUCTEMH MPEACTABISABAT  e(PEKTHUBEH
MHCTPYMEHT 3a MHTETPUPAHO U3IOJI3BAaHE HA PA3IMYHU TUIIOBE JAHHU W 3HAHUS, HEOOXOIUMU
IIpH aHaJlM3a Ha TEPUTOPUATTHU 0COOCHOCTH U B3eMaHe Ha peuieHus. B HacTosaTta pazpaboTka,
Ha 6a3zara Ha ['UC-TexHonorunte, 3a nopeunsta or YepHOMOpPCKHs OaceiiH, pa3noiosKeH! I0KHO
oT p. Kamuusi, e HaripaBeH OMUT 3a MPOYYBAHE U aHAJIN3 Ha XUIPOJIOTUYHUTE MPOLIECH U SBIICHUS.
OmnpeneneHn ca OCHOBHHUTE XHUIPOTpadCKH XapaKTEPUCTHKU HAa BOJHUTE OOCKTH M TEXHUTE
Oacelinu. 3a 1enrta ca cb3AaaeHu kKaprorpadCcKku U aTpuOyTUBHU 0a3H TaHHU.

Ne 51 - Ne 69. Cratuu B uznanueto Ha ['onsama enknonenus ,,boearapus® (2011, 2012)

B craruute ca omucaHM OCHOBHUTE XHIPOTpaCKH XapaKTEPUCTUKH Ha pEKUTe OT
IOrousrounara yact Ha crpanara. [locoueHH ca XHAPOIOKKUTE XapaKTEePUCTUKU HA peKHUMa Ha
peUYHHUs OTTOK (CpeleH TOAWIIEH, MaKCUMaleH W MHUHHUMaJeH), BBTPEIIHO-TOAUITHOTO
pasmpenereHre Ha OTTOKA U XUAPOJIOKKUTE (a3u.



