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XAPMOHU3WUPAHE HA HALIWOHANTHUTE HU CTAHAPTH
B MPAKTUKATA N OBYHEHUETO MO XWUAPONOIUA

Enena [lemupeBa Bans MoHueBa
MWHHO-TEONOXKN YHUBEPCUTET VHCTUTYT No BOHW npoGremu
“Cs. MBaH Puncku’ BAH
Codpmsa 1700 Cocpmsa 1113
bbnrapus bbnrapus

PE3IOME

Exonorusita Ha BofaTa ce pasrnexaa B fiBa acnekTa: onassaHe 0T 3aMbpcsiBaHe Ha BOAUTE KaTo kaueCTBEH NokasaTen U ona3BaHe OT PasXuLLEHNe Ha BOJUTE — KaTo
KONMMYeCTBEH nokasater.

MpouecuTe Ha MHTErpUpaHe Ha Bbnrapus ¢ EBponeiickus Chbiod 1 NpobremMuTe, KOUTO Bb3HUKBAT C NPOSBSBALLMTE Ce KIUMaTYHW NpoGriemi B paiioHa, U3UCKBaT oT
CMeumManmcTATe TOYHO onpesiensHe U MbIHOLEHHO M3NoN3BaHe 1 onassaHe Ha MOBLPXHOCTHUTE U MOA3EMHUTE BOAM.

ChluecTsyBaLLoTo [0 1989 . NMaHOBO LiEHTPanMaupaHo ynpasreHue Ha BOAUTE, KOETO CNef HauarnoTo Ha [EMOKPATUYHO NNYpanucTUYHOTO pasBuTUe Ha CTpaHaTa
[OBefie 40 OTNaflaHeTo Ha OCHOBaHWATA Ha AbpkaBHaTa COGCTBEHOCT HA MaTepuanHi LEHHOCTH, CBbP3aHN C BOWTE, kakTo U dakTa, Ye Bbnrapus e GegHa Ha
BOAHM PECYPCH, WM3WCKBAT HABNM3AHETO Ha CAHAAPTHU METOAM W anapaTypa, Taka Ye HabpaHaTa MOHUTOPUHIOBa WHGOPMaLVs fa ce 3arasu, 4ombiea, Aa €
AOCTOBEpHa U cpaBHUMa. MeToguTe Ha 06paloTka M aHanua Ha pexMHaTa MHGopMaLs ca ycroBue 3a AoGPOTO YnpaBneHue 1 onassaHe Ha BoauTe.
XapMoHu3aUmsiTa Ha HALMOHANHOTO HW 3aKOHOLATeNCTBO OMpefens BaKHOCTTA OT BbBEXAaHe Ha MEXOYHapOAHU CTaHgapTv B MpakTvkata W oByyeHueTo mo
X1aponorus.

Pasrnexaar ce pesynTaTute OT jBa MeXAyHAPOSHN NPOEKTa, CBbP3aHH C WarpaxaaHe Ha H(opMaLmoHHa 6aHka Ha Bbnrapus Ha “GaceitHoB NPUHLMA'M Cb3faBaHe
Ha MH(OPMALMOHHA CUCTEMA Ha BOBHUTE PECYpCH.

BBLBEJEHWE CpeHOroMMILEH Banex e okonmo 75 mnpa.M, Ho 75% ot
Banexa ce uanapsisa 1 camo okorno 25% ce TpaHcopmupa B
MOBBPXHOCTEH OTTOK, KOWTO NOMbfBA MOA3EMHUTE BOAHM

Bunrapus e begHa Ha BOAHM pecypcu. ToBa NOCTaBs
3anacu u (oopMmpa peyeH OTTOK.

BWCOKM W3UCKBAHMA KbM cheyuanuctute 3a TOYHOTO

onpedensHe, MbHOLEHHOTO M3MOM3BaHe M OMa3BaHETO Ha HepaBHoMepHOCTTa Ha Bamexa, MankuTe nown Ha
NOBbPXHOCTHWTE U nogsemHuTe BogW. [lpouecute Ha BOfoCOOpHMTE 06MacT M KnuMaTU4HUTE OCOBEHHOCTM Mpu
WHTErpUpaHe Ha CTpaHaTa HU KbM EBponeinckus cbio3 1 hopmupaHe Ha OTTOKa, OMpefensT pexuma Ha BbTpeLlHuTe
npobriemMuTe, KOUTO BL3HWKBAT C MPOSBUTE HA KIUMATUYHU peku, konTo goctura coTHoweHns 1:2000.

NPOMeHN B pa|7|0|-|a, M3NCKBAT HaBNU3AHETO Ha CaHOapPTHU
MeToaM W anapaTypa, Taka 4e HabpaHaTa MOHWTOPMHIOBA
WHcopMaLMs fa ce 3anasW, JOMbriBa, Aa € AOCTOBEpHa U
cpaBHuMma. MeTtopuTe Ha 0bpaboTka M aHanu3 Ha pexumHaTa
WHcopmaumst ca ycnosue 3a [06poOTO  ynpaeneHue U
OnasBaHe Ha BoguTe.

Ot 0610 43 BBTPELLHM Peku, KOUTO NpecuyaT gbpxaBHaTa
HUW rpaHuua uv ce Bnmeat B YepHo mope 1 p.JlyHaB, camo 2
ca ¢ no-ronisMa nrowy Ha BogocGopHa obracT- Hag 10x.km? —
p.Mapuua (21 083km?) u p.Ctpyma (10 797km?), a nonosMHaTa
OT OCTaHanuTe peku Umat BogocbopHa obnacT ¢ nnowy noa
1000 Kkm?.

XapMoHM3aLmMsTa Ha HaLMOHANMHOTO HW 3aKOHOAATENCTBO
ONMpefiens BaXHOCTTA OT BbBEXAAHE Ha MeXAyHapoaHu
CTaH4apTy B NpakTukaTa 1 06Y4YeHNEeTO No XMAPONOrus.

XapaktepHa OCOBGEHOCT Ha peyvHust OTTOK € HerosaTa
TepuTopuanHa HepaBHomepHocT. Hait-GegeH Ha  BOgHM
PECYPCH € PaOHbT Ha PeKUTE BNMBALLM CE AMPEKTHO B YepHO
mope. Tabnuua 1.

3a BOAOHOCTOMAHCKA [AEMHOCT OCHOBHO Ce pasuuTa Ha
SI30BMpUTE HA BbTPELUHUTE peku. TexHusT Gpon e okomno
2200. OCHOBHO 3HauyeHMe 3a 3a[oBONsiBaHe MoTpebHoCTUTE
OT BOAA MMa MOBBLPXHOCTHUSI OTTOK HA BbTPELUHUTE PeKn —
TOI cbeTaBnsBa 50% ot uanonasaHuTe Boau. Tabnuua 2.

lMopaBaHaTa OT S130BMPKTE BOLA IMA OCHOBHO 3Hau4eHue 3a
notpebneHneTo, KOeTo Mo BOAOMON3BaHe Ce pasnpeaens
cbrnacHo Tabnmua 3.

BOAW M BOOOMNOTPEBNEHWE B BBITTAPUA

OcHoBeH ¢hakTop 3a (bopmupaHe Ha BOAHW pecypcu ca
Banexute. CpegHO roguwHata CTOMHOCT Ha Banexute B
Burrapus e 673 MM, HO 3a paBHUHHUTE paroHu T e 430 Mm,
a 3a BucokonnaHuHckmute Yactm 1200 mm. Cymaphus
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Tabnuua 1.HsKoM XMAPONOXKM XapakTepUCTUKK Ha No-ronemuTte peku B bbnrapus

BopocbopHa | ObmkuHa | [bCTOTA HA OtToYeH Cp.rog BogHo BoaHu macu
PEKA obnact nnowy | Ha pekata peyHara mogyn KONn4ecTBo MnH M3
Mpexa
km? km km/km? L/s/km? m*/s Cp.roa.
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1. OrocTa 3157 144 0.73 6.0 25.21 795
2. Vckbp 8648 368 1.08 6.5 56.9 1794
3. Bur 3225 188 0.50 5.87 17.05 538
4. OcbMm 2824 314 0.36 6.02 17 536
5. Antpa 2947 285 0.75 6.34 49.83 1571
bacenH Ha p.flyHaB 45831
7.MpoBaguiicka 2132 119 0.48 1.05 2.23 70.3
8. Kamyus 5358 244 0.72 4.92 26.34 831
9. Beneka 995 147 12.24 12.18 384
Mpsk BTOK B YepHo 14500
mope
10. TyHoxa 7884 349 0.52 4.51 35.56 1121
11. Mapuua 21083 341 0.74 6.09 128.5 4047
12. Apoa 5201 241 14 83 2484
13. MecTa 2767 126 13.83 38.3 1206
14. Ctpyma 10797 290 8.03 86.8 2733
Benomopcku 50300
BoA.0acelH

Tabnuua 2 IuHamuka Ha roauLLIHMTE BOAHM PECYpCU
Mo BoAoUCTOYHNLM (MNpA.M®) 1 roauHI(1)

TONHK 1988 1995 1997
MOBBPXHOCTHW BOAM 13.066 10.092 12.037
p.fyHas Jivnceat 3.962 4.932
JiaHHM

A30Bupu 4.644 3.1 4179
BbTpeLuHu peku Jivnceat 2.67 2.463
E3sepa n bnara JaHHu 0.45 0.463
Moasemun Boau 1.458 0.906 0.841
006L0 NpecHn Boau 14.524 10.998 12.878
0OBopoTHM Boam 6.195 5.287 4.964

Tabnuua 3. [uHamuka Ha roguwHo (3) BOAOMON3BaHe B

(Mnpa.m’)
[oauHK 1988 1995 1997
1. [lomakuHcTBa 0.389 0.306 0.269
2. Toprosus u ycnyrm 0.419 0.148 0.153
3. 3arybu Ha Boga 0.33 0.61 0.989
4. Cencko CTONaHCTBO 0.309 0.21 0.236
5. HanosiBaHe 2.725 0.179 0.209
6. Wugyctpus 2.043 1.454 1.426
BEL| n AEL| 8.253 8.27 9.805
06wwo 14.524 10.998 12.878

MEXOYHAPOOHW CTAHOAPTU B XMOPOMETPUATA

MemyHaponHMTe CTaHOapTk B xuaponornata n I'Iy6J'IVIKy-
BaHETO UM Ce KOOopAunHMpa OT MemnyHaponHaTa opraHusauuna

no craHpaptusaums (ISO), EBponeickata komucus no CTa-
papTu3aumst (CEN), kakto n oT CBeTOBHaTa MeTEPEONONYHa
opraHmsauns (WMO), kouto umaT aHanoruyHu cdepu Ha
penctemue. Cnopen BueHckoTo crnopasymeHue opraHusauuuTe
He oybnvpart geiHocTTa ¢ 1 Bnn3Kko C1 CbTpyAHMYaT.

B Hawara cTpaHa uma yTBbpAeHa npakTuka Ja ce Cb3aasar
“Hapenfu’, ¢ HUCKO NpaBHO HMBO M 4YeCTO C BEAOMCTBEH
xapakTep. Tean “Hapeabu” necHo 1 moHsikora HefocTaTbyHO
0DOCHOBAHO Ce MPOMEHAT, [JOMbABaT WM OTMEHAT.
Hanpuvep, npes 1995 rog., B 3akoHa 3a onaseaHe Ha
oKomnHaTa cpefa Oe OTMEHEHO W3WCKBAHETO 3a Cb3AaBaHe
npoekT no OBOC, koeTo no-kbCHO Be OTYETEHO KaTo rpeLuka.

XapMOHM3MPaHETO Ha bbnrapckoTo 3akoHOZATENCTBO C
EBponemnckoTo Takosa Le CTumynupa:

*  06006LaBaHETO Ha HATPYNaHWAT ONKT;

*  pa3paboTBaHETO M BHEOPSBAHETO B MpakTiKaTa Ha
HOBM anapaTtypu;

* MoBMWABaHe Ha Ka4yecTBOTO M [OCTOBEPHOCTTA Ha
[AHHUTE U MpUrOAHOCTTA WM 33 CpPaBHUTENEH aHamns u
MeXayHapoaeH obmeH;

*  BKIOYBAHETO Ha AbPKABHUTE CTAHOAPTW B YHMBEPCU-
TeTckuTe y4eGHM nporpamu e oborati GbaelaTa AeAHOCT
Ha creuvanucTMTe M e M nogroteu 3a pabota B
pa3HOo6pa3HN YCIIOBHUS Y HAC U B YyXOMHa.

FOONIHNK Ha MuHHo-2eonoxkus yHusepcumem “Ce. Mean Puncku”, mom 46 (2003), ceumsk |, TEOJIOTNA U TEOOU3UKA



Tabmuua 4. MexayHapogHu  cTaHgapty no  ISO
XngpomeTpuarta

ISO 748:1997 CKOPOCTEH NIOLLEH METO,

ISO 772 :1996 TepMUHOMOTNYEH PEYHMK

1SO1070: 1992 CKIOHOB NMOLLEH METOL,

1SO1088:1985 [laHHu 32 onpeaensiHe Ha rpeLukuTe

ISO 1100/1:1996

O6opyaBaHe 1 AencTBMe
Ha XMOpPOMEPHUTE CTaHLM

ISO 1100/2:1998 | CknoHOBM OTNOXeEHMUS

ISO 1438:1980 [Mpenv BHUK C ThHKM CTEHN

ISO 2425:1999 OTTOYHM KaHanM

ISO 2537:1988 Ypeam 3a nsmepBaHe

ISO 3454:1983 CoHpaxHa eknn1poBKa 1 eKUNMPOBKa Ha
BbX. MOCTOBE

ISO 3455:1976 TapupaHe Ha ypeau 3a 13MepBaHe

ISO 3716:1977 MMpobu 3a yTaiikun

ISO 3846:1989 [TpaBOBbIbAEH NPENVMBHUK C LUMPOK Npar

ISO 3847:1997 KpaeH abnboynHeH meTog

ISO 4360:1984 [MpenuBHUK ¢ TpUbIMbIEH Npodun

ISO 4362:1999 [MpenuBHUK C LUMPOK Npar u
TpaneLoBuaeH npodun

ISO 4363:1993 V3mepBaHe Ha HaHocK

ISO 4364:1997 Matepuan Ha peyHo nerno

ISO 4365:1985 OnpepensiHe Ha MBTHOCTTA, rONEMUHA Ha
4aCTULNTE M OTHOCUTENHA NITLTHOCT

ISO 4366:1979 Exonokopu

ISO 4369:1979 VI3amepBaHuMs OT ABMXKeLLa Ce Nofka

ISO 4371:1984

KpaeH abnbounHeH metog (3a
HEeNpaBObIbJIHW KaHamM)

ISO 4373:1995 YcTpoiicTBa 3a M3MepBaHe Ha BOAHU
CTOEXM

ISO 4374:1989 [MpenuBHYK C WMPOK Npar 1 3a00neH
npeaeH kpan

ISO 4375:1979 KabernHa cucrema

ISO 4377:1989 lMnocbk V-06paseH NpenmBHUK

ISO 5168: 1978

OuleHKa Ha rpelukaTa npy u3MepBaHe Ha
nebuta

ISO 5168:1998 OueHKa Ha rpeLuknTe
ISO 6416 :1992 YnTpa3sByKoB MeTOq
ISO 6418:1985 Ypeau 3a uamepBaHe Ha CKOpOCT C

yNTpasByk

ISO 6419/1:1984

Cuctemu 3a npegaBaHe Ha
XWAPOMETPUYHI AaHHM — OBLLW
NonoXeHusa

ISO 6419/2:1992 | CucTemu 3a npefasaHe Ha
XWOPOMETPUYHWN OaHHU — U3UCKBAHWS
ISO 6420:1984 CraumoHapHo obopyaBaHe Ha

XVOPOMETPUYHN NOCTOBE

ISO 6421:2001

MeTop 3a u3MepBaHe Ha yTaikuTe B
pesepsoapuTe

ISO 7066/1:1997

["PELLKM NPY FIMHENHW TapUPOBBYHM
33BMCUMOCTH

ISO 7066/1:1989

["PELLKM NPY FIMHENHW TapUPOBBYHU
3aBMCUMOCTH®

ISO 7066/2:1988 | T'pelukn Npu HENMMHEAHN TAPUPOBBYHM
33BMCMMOCTH

ISO 7178:1983 ['peLLika npy CKOPOCTHO-NMOLLEH METOZ,

ISO 8333:1985 \-06pa3seH LWNPOK NPennBHIK

I1SO 8363:1997 PbkoBOACTBO 3a 1360p Ha MeTof

ISO 8368:1999 PvkoBoACTBO 3a M360p Ha MSCTO U

o6opyaBaHe Ha XMAPOMETPUYHA CTaHLUS

B
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XAPMOHWU3NPAHE HA BbITAPCKOTO BOAHO
3AKOHOJATEJICTBO C U3UCKBAHUATA HA
EBPOMEWCKMA CbHO3

Korato ce pasrnexgat aupektueute Ha EC 3a onassaHe
Ha BoguTe TpsibBa Aa ce “Ma npeaBu, Ye Te ca CBbpP3aHu Ha
MbPBO MSCHO C OMa3BaHe Ha BOAWTE OT 3aMbpCsBaHE, a He C
OMa3sBaHETO MM OT Pa3XMLUEHWE W CreAOBAaTEerHO, MO-TONsMO
BHUMaHWE Ce OTAENs Ha KayeCTBeHaTa, a He Ha Komu-
yecTBeHaTa CTpaHa Ha npobnema. OT cBOS cTaHa
OMPEKTUBMTE Ce NoapasgensT Ha “pamkoBK” - YCTaHOBSBALLM
OCHOBHWTE W3MCKBAHMS W MpaBHM CPEACTBA 3a Ona3BaHe Ha

BOAMTE W “ObLUEPHN” -  KOWUTO Ca CBBLP3aHM C NPUIOXEHUETO

Ha U3NCKBAHUATA Ha “paMKOBUTE” AUPEKTUBU U ChABPXAT Mo-
KOHKDETHW NpaBHM CpeAcTBa B CbOTBETHATa  HACoKa,
BKMIOYUTENHO W MNpeAenHo  AonycTUMWTE  HOpMWM 33
OnpefeneHn BpeaHM BELEeCTBa, KOMTO 3aMbpCsBaT BoauTe.(2)

CbrnacHo 3akoHWTE 3a NMON3BaHe Ha BOAMTE B CTpaHUTe OT
EO, BcAko topuguyecko nuue, MOM3BaWO Boda, MMa
3agbikeHMe 3a CODCTBEH MOHWTOPWHI, W NpeAcTaBnsiea
npaBeH CybekT, MOANEXaly Ha KOHTPOM. YMmpaBrneHueTo W
KOHTpOna, B noseyeTo cTpaHn — PpaHums, Wcnanus, Wtanus
- € Ha 6aceiHoB nmpuHUMN. Hanpumep BbB ®PpaHuus ca
copmmpanm 6 BaceiiHOBM KOMMTETA, B YMMTO ympaBneHue
BNM3aT NpeACTaBMTENM Ha LeHTpanHata M MecCTHaTa
afMUHUCTPALMS, KOMMETEHTHU U 3aNHTEPECcOBaHM NULa.

B bwnrapus, 3a mbpsu nbT npe3 1920 roa. cbe “3akoH 3a
BOAHMTE CMHAMKATW® ce nocTaBs npobnema 3a ynpasneHue Ha
BOQHMTE  pecypcu uype3  “DacerHoBO  NnaHupaHe Ha
MeponpuaTuaTa 3a no-ronemute peku”. lpes roguHnte Ha
MNaHOBO LMHTPanM3npaHo ynpasneHne W ynpaBheHneTo Ha
BOQHMTE pecypcu e LeHTpanuaupaHo. lNpes 1963r. e npuet
“3aKkoH 3a OmasBaHe Ha Bb3ayxa, BOAUTE W NOYBMTE” — €OMH
WHTErpaneH nogxod KbM OrnasBaHe KOMMOHEHTUTE Ha
cpegata, Koito e Bbanpuet 11 roguuu npegn AHrnus (4) ga
npueme TakbB 3aKoHOZaTeNeH Noaxos.

Cneps Hayanoto Ha [EMOKpPATMYHO  MAypanuCTUYHOTO
pPa3BUTUE Ha CTpaHaTa HM W OTNajaHeTo Ha [AbpXaBHaTa
COBCTBEHOCT BbPXYy MaTepuanHi LEHHOCTW, CBbp3aHu C
BOAWUTE, CE [ELEHTpanuaupa U YNpaBfeHMeTo Ha BOAHMTE

pecypcu.

C onpaBaaHWETo, Ye ObpxaBaTa HU € B TEXKO (PMHAHCOBO
CbCTOSHME Ce 3aKpuBaT W/MNW 3aHEMapsBaT XMLPOMOKKN
CTAHUMM U pucKyBamMe [a mnonagHeM B CUTyauwst KaTo
OpaHunsa, kosto npes 1970 rog. 3akpuBa MHOMO  OT
[eAcTBalmTE [0 TOraBa XMAPOMOXKA CTaHUMM nopaau
“3yepnBaHe” Ha TAXHOTO NpedHa3HayeHwe, cneq noseye OT
100 roguHu HenpekbcHaTa pabota. 3anoyHanoTo cnep Tosa
NPOSBIMKUTENHO 3acyllaBaHe, Npeau3BMkano ocTpa Hyxga ot
WHcopMaLmsl, JOBENO O Bb3CTAHOBSBAHE W paslumMpsiBaHe Ha
Mpexara.

Hosusat “3akoH 3a Bogute”, npuet B kpas Ha 1999 rog. B
Bbnrapus, npegsukaa MHTErPUPaHo YNpaBneHue Ha BOOHWUTE
pecypcy no peyHn baceitHn. Herosute Lenu ca:

* OnasBaHe u npegoTeparABaHe Ha BOLIABaHETO Ha
CcTaTyCa Ha BOOHUTE EKOCUCTEMMU.
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»  ExonorocbobpasHo K
YCTOMYMBO BOLOMNON3BAHE.
e [locturaHe Ha CTOWHOCTHO - Bb3TaHOBUMMW LIEHW 3a
BCWYKM [EAHOCTW, CBBbP3aHU C U3MOM3BaHE Ha BOAWTE,
T.. MpekpaTsiBaHe Ha [JoTauuWTe OT AbpxasaTta 3a
pasBMTME HA BOAHOTO CTOMAHCTBO.
* [leueHTpanuanpaHoTo 6aceiHOBO ynpaBneHue, KOETO Lue
MOBMLUM €(PEKTUBHOCTTA Ha YNPaBMNEHUETO U KOHTPON
BbPXY ONa3BaHETO Ha BOAMTE OT 3aMbpCsBaHe.

WKOHOMUYECKM e(beKTMBHO

ONPEAENAHE HA PEYHUA OTTOK MO AAHHW OT
MOHWTOPWHIA HA BOOUTE N CbC CbBPEMEHHN
MOJIENN 3A CUMYINTMPAHETO MY

O6yyeHeto no XWMOPONOIUA Tpsibea ga 3ano3HaBa
CTYZEHTUTE CbC CbBPEMEHHUTE METOAM M CPeACTBa 3a OLieHKa
Ha BOLHWTE pecypcy.

CwmsTa ce, Ye BOAHWUTE PECYpCH KaTo CTpaTernyecki pecype
lle craBaT Bce Mo-3HauMmu B Obpeule. Tosa Hanara
WHTErPUpPaHO YNpaBMEHWETO Ha BOAHMTE pecypcu no GaceiHu
3@ Hail-eheKTMBHO (hYHKUMOHMPAHe Ha cucTemaTa: BOAHM
pecypcu - noTpeGHOCTM OT BOAa - OKONHA cpeja —
WHBeCTUUMM. ToBa € edHa CMOXHA, B3aMMHO CBbp3aHa
npoueaypa, KosATo 00XBalla pPasfMyHM MPOCTPAHCTBEHN M
BpeMeBM Mallabu U pasnuyHu obnacT Ha aHTpOonoreHHa
aKTMBHOCT. YNpaBleHWeTO Ha BOAHUTE pecypci He Moxe fa
Oboe edekTMBHO nNpu nuncata Ha  MHdopmauus  3a
CbCTOSHUETO UM M3MON3BAHETO Ha BOAHWUTE pecypcy B
MWHANOTO W HacTosAWOTO M Ge3 nporHosa 3a 6nmM3ko W no
paneyHo 6baewe (Axuea u gp. 1995).

EdbekTMBHOCTTa Ha YNpaBNEHWETO Ha BOAHWTE pPecypcu,
KaTo ce B3eme NpeaBUd CTOXacTUYHUS WM XapakTep, €
OMPEKTHO 3aBUCMMa OT KayecTBOTO Ha MH(opMauuaTa 3a
OKOMHaTa cpefa.

Mma gBa Tuna nogxoau 3a OLIEHKa Ha pe4yHus OTTOK:

. No AaHHW OT MOHUTOPWHIA Ha BOOUTE U

®  CUMyNMpaHe Ha OTTOKA C W3MON3BAHETO HA MaTEMATUYHN
MOZEnm.

MOHUTOpUHIOBUTE [aHHM 3a OTTOoka ce 6a3upaT Ha
N3MEepBaHUS Ha PEYHIS OTTOK B XMOPOMETPUYHUTE CTAHLMM OT
onopHaTa MOHWTOpUHrOBa Mpexa Ha Bbnrapus. OcobeHo
BaXHO € Aa Ce NofyepTae, Ye B XMAPOMETPUYHIATE CTaHLM ce
N3mepBa HapyLLEHUAT peyeH OTTOK B pe3ynTaT Ha passuTa
aKTUBHa aHTPOMOreHHa AeNHOCT BbB BOAOCOOPHMS BaceiH.
ToBa 3aTpyaHsBa W3nON3BaHETO Ha bGanaHCoBW MeToaM 3a
pasnpefensHe Ha OTTOKA W YNpaBMEHWETO Ha BOJHUTE
pecypcu. OT fpyra CTpaHa XvOpPOMETPUYHUTE CTBOPOBE 3a
HabniofeHe Ha peyHMst OTTOK Ca pPa3nofioKeHU HepaBHO-
MepHO B peyHust GaceitH, KOeTo 3aTpyfHsiBa OLeHKaTa Ha
OTTOKa B FOPHUTE YacTL Ha MOpEYMeTo, Ch3aaasa npobnemu Ha
LbPKABHUTE WHCTUTYLMW NPY M3LABaHE Ha Pa3peLunTenHM 3a
BOLOMON3BaHE 1 3aTpydHsiBA YMpaBNEHWETO Ha BOJHWUTE
pecypcu no peyHn bacenHu.

CmmynmpaHeTo Ha pPeYHna OTTOK C nOoMmoLuTa Ha

CbBPEMEHHM  MaTeMaTU4HM  mogenn e obnact  oT
xugponoruara, KoAto ce passiBa C 6'bp3|/1 TeMmnoee npes
nocnegHute roanHN. OcHoBHOTO npeanmcTeo Ha

M3MNON3BaHETO Ha TO3M NOAX0A 3a OLUEHKa Ha OTTOKa €, 4e
AaBa Bb3MOXHOCT 3a CMMynupaHe Ha HeHapyLleHUsa OTTOK B
NPOM3BOJIHA TOYKa Ha pevyHaTa Mpexa.

/13non3BaHeTo Ha MaTeMaTU4HK Mogenu 3a CuMmynupaHe Ha
OTTOKa U3NCKBA:

MbnHa 1 AeTaiinHa UHGopMaLns 3a AHEBHUTE Banexu 1
TemnepaTypy, MOYBM W 3emenonssaHe, pened U ap.,
Heo6xoAuUma 3a TeCTBaHe Ha MOLENNTE;

MoHuTopuHroBa 6asa  [aHHM
Heobxoauma 3a KkarmbpupaHe K
MaTeMaTU4HUTE MOAENN.

3a  peyHus
BanuanavpaHe

OTTOK,
Ha

XuaponoxkuTe 1 Opyri AaHHK, Heobxooumu 3a ynpasneHue
Ha BoguTe B Bbnrapus ca BCe owWe pasnpbCHaTU Mexay
pasnuyHu HCTUTYLUMK. CbOMpaHETO UM € CUMHO 3aTpyaHEHO,
KaKTo OT (PMHAHCOBA rmefHa TOYKa, Taka W nopagu nuncata
Ha mMogepHa, oBLo NpueTa aurnTanHa KOMMTbPHO-6asnpaHa
cucteMa 3a HabupaHe, CbxpaHeHue 1 o6paboTBaHe Ha
WHopmaLmsTa.

Tean OaHHW Cce HyxOasT OT AOMbIHWTENEH aHanus u
reHepupaHe B AbNr BPEMEHHW peavum 3a ga morart fa 6baar
U3Mon3BaHu B MaTeMaTWyeckuTe CUMYNaLMOHHM MOAenu 3a
(DYHKLMOHMPaHE Ha BOAHOCTOMaHCKUTe cuctemm (Hukonosa,
1979; Hukonosa v gp., 1996).

Beunuku Tean aprymeHT MOTMBMpPaxa Cb3aBaHETO Ha

CTPYKTYPA HA TEOTPA®CKA NHOOPMALIMOHHA
CUCTEMA 3A BOOHWTE PECYPCU HA PEMNYBITUKA
BbIITAPUA Ha 6asata Ha TUC (Hristov, loncheva, 2002).

CTpykTypata Ha MH(OpMaLMOHHaTa CUCTEMA Ha BOAHWTE
pecypcu Belwe paspaboteHa B MHCTUTYTa NO BOAHM npobnemu
npu Bbnrapckata akagemust Ha Haykute W cbluata bGele
MOMbJIHEHA C HAaNM4YHaTa MHGopMaLms camo 3a baceiHa Ha p.
fAnTpa - “GeoWateRIAS-V.0” (Hristov, loncheva, 2002) , dur.
1.

sessment System

Agropu: npod. 1-p unk. Togop Xpucros
apx. Heaun HukouoB
CT.H.C. 1-p HiDK. Bans Honvena
uHk. Buxpa CroiiHoBa

Teu. /02/ 971 4521, /02/72 80 49
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Queypa 1

MHopmaLmoHHaTa cuctemMa e 0TBOPEHa 3a akTyanuanpaHe
Ha BbBedeHaTa MHdOpMaLMs, KOETO Mo3BONsBa fa ce
paswupsBa obxBaTa Ha 0asaTa [aHHW KakTo MO MOCOKa
[eTannm3aums Ha nHdopMauusTa, Taka U 3a yAb/KaBaHe Ha
XPOHOMOTMYHMTE XUOPOIIOXKN PEAOBE.

Toea e HeobxoguMmo ycnoeue WHGOPMALMOHHATA
cuCTeMa Ha BOOHWTE pecypcu f[a Ce TMpeBbpHe B
MHOPMALMOHHO-CbBETBALLA CACTEMa 3a OUEHka Ha
BOZHWTE pecype.

'eorpadhckute MHGOPMALMOHHA CUCTEMU HA BOOHWUTE
pecypc ca CbBPEMEHHM MOWHW  CpefcTBa  3a
WHOpMaLMs, aHanM3 W OLEHKa Ha BOOHWTE pecypcu B
TsXHaTa B3aMMOCBBP3aHOCT C Pa3BUTUETO Ha MKOHOMUKATa
W CEenckoTo CTOMAaHCTBO B  peyHns BacelH npw
CbXpaHsiBaHe Ha yCTONYMBOCTTa Ha ekocucTemara.

Lianata HanuyHa uHopMaums B MHMOPMaLMOHHaTa
cMCTEMA Ha BOQHWTE PECYpCM € CUTyupaHa BbpXy
TonorpacickuTe KapTi Ha NOPeYMeTo Ha p. AHTpa, KakTo e
nokasaHo Ha our. 2.

W3nonseaH € xuOporoxku matemaTiyeH Mopen 3a
CUMYIMPaHE Ha PEYHWUst OTTOK B 75 XapaKTEpHU TOYKM Ha
peuHuss GacenH Ha peka fAHtpa (loncheva V. T.Hristov.
2002).  CumynupaHmst  xugporpadd  KbM  BCsKa
XVMOPOMETPUYHA CTaHUMs € CpaBHeH C HabniogaBaHus
xvgporpadp ¥ e HanpaBeHa nogpobHa CTaTucTuuecka
OLieHKa.

B pesynTaT Ha MpoBEAEHOTO M3cneBaHe MoraT fa ce
HanpaBsT CrIe[HNTE U3BOOM:

N 7

K-35-15

— = K-35-16
= R\

g

Queypa 2. KapmHa mpexa Ha baceliHa Ha p. SIHmpa
(Hristov, T., V. loncheva. 2002)

®  XuOPONOXKMAT MaTemaTuyeH MOZes, M3Mon3BaH 3a
CUMYIIMPaHEe Ha PeYHNst OTTOK B MOPEUMETO Ha p. AHTpa 3a
10-roguweH nepuog Moxe fAa Ce npenopbya  3a
MHKOPMOpMpaHe B MHOPMaLMOHHO-CHBETBALLNUTE CUCTEMM
3a OLEHKa W ynpaBmneHne Ha BOQHUTE Pecypey;
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* TpsbBa fAa Ce NOCTaBAT HOBW W3UCKBAHUS KbM
MOHWTOPUHIOBaTa Mpexa 3a HabnioaeHue Ha BOAHUTE
Pecypcu Kato ce npeoleHu Gposi U pasmnorioXEHMETO Ha
XMIPOMETPUYHITE CTaHLUMM U ce mofobpu KayecTBOTO Ha
W3MepBaHus OTTOK 4pe3 BbBEXOaHe Ha aBTOMATUYHM
HEnpeKbCHaTH 3anucy;

* Mpexata Ha MOHWTOPWHIOBUTE METEOPONIOrMYHN
CTaHUuM TpsibBa Ja ce akTyanuaupa, Taka 4ye fga Obge
MpeAcTaBUTENHa 33 OLEHKa Ha BanexuTe BbpXy BCEkM
peyeH GaceiiH. Banexute 1 TeMnepaTtypaTa ca OCHOBHUTE,
CUITHO YYBCTBUTENHM METEOPOMNOTMYHM NapaMeTpu, KOUTO
BIMSIAT CBLUECTBEHO BbPXYy CUMYNMPAHETO HA pPEeYHMS
OTTOK;

*  Heobxoaumo e Ja ce akTyanuaupa BCAKO perynnpaHe
Ha PeYHWs OTTOK Ha TepuTopuUsiTa Ha peyHust GaceiH B
WHchopMalLMoHHaTa Gasa JaHHM. ToBa Le nognoMorHe
W3MON3BaHETO Ha CUMyNALMOHHITE MOAENN 3a OLEHKA Ha
PEYHNS OTTOK.
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INTRODUCTION

No one can deny the importance of water in everyday life.
Water is one of the most important natural resources. Today's
easy access to fresh water and modern facilities makes it easy
to forget the enormous efforts and complicated co-ordination,
necessary to provide constant water flow for households,
offices, factories and agricultural areas.

Water resources in Bulgaria are poor. Precise measurement,
adequate use and preservation of surface and underground
water resources are therefore of great importance.

Till 1989 water facilities were state-owned and governed
through centralised planning. Since then, after the start of
democratic development of the country, a need arises for
development of standard methods and equipment for
measuring and monitoring. The saved information must be
editable, reliable and comparable. Furthermore, water cannot
be viewed at a national level. It does not recognise borders
and its availability depends on complex system of local and
regional processes, interconnected with global climate, its
changes and deviations.

The process of integration of the country to the EU and the
problems arising from climate changes in the region demand
the implementation of approved international standard
methods. The harmonisation of our national law determines
the importance of implementation of international standards in
practice and education of hydraulics. Good management and
preservation of water highly depend on the methods of
processing and analysis of the regime information.

WATER AND WATER CONSUMPTION IN BULGARIA.

Rain is the major factor for formation of water resources.
The average annual value of rain in Bulgaria is 673 mm,
where the value for lowlands is 430 mm and for highlands —
1200 mm.

“St. Ivan Rilski”
BAS
Sofia 1700, Bulgaria
Sofia 1700, Bulgaria

ABSTRACT

Water ecology has two major aspects - pollution prevention as a qualitative
indicator and prevention of water overuse as a quantitative indicator.

The process of integration of the country to the EU and the problems arising
from climate changes in the region demand precise measurement, adequate
usage and pollution prevention of surface and underground water.

Standard methods and equipment for measuring and monitoring should be
developed. The saved information must be editable, reliable and comparable.
Good methods for processing and analysis mean good management and
preservation of water.

The results of two international projects concerning the establishment of an
information bank on basin principle about water resources are explored.

The total average annual rain is about 75 billions cubic
meters; but 75% of it evaporates and only 25 % of it
transforms into a surface outflow flowing into underground
water resources and forming river outflow.

The irregularity of rain, small areas of river networks and
climate specifics of outflow formation determine the regime of
internal rivers, reaching correlation 1:2000.

Only 2 of 43 internal rivers, crossing national borders or
flowing into the Black Sea and the Danube, have bigger
network areas, over 10 000 sq. m. — Maritsa (21083 sg. m.)
and Struma (10797 sq. m.). Half of the rest have a network
area less than 1000 sq. m.

Typical for the river outflow is its territorial irregularity.
Scarcest on water resources is the area of rivers directly
flowing into the Black Sea.
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Table 1.Hydraulic characteristics of some major rivers in

Bulgaria
Watershed Length of | Density of the
River River river network
km? km km/km
1 2 3

1. Ogosta 3157 144

2. Iskar 8648 368

3. Vit 3225 188

1 2 3

4. Osum 2824 314

5. Yantra 2947 285
Danube basin 45831

7 .Provadiiska 2132 119

8. Kamchia 5358 244

9. Veleka 995 147
Direct inflow into the 14500

Black Sea

10. Tundja 7884 349

11. Maritsa 21083 341

12. Arda 5201 241

13. Mesta 2767 126

14, Struma 10797 290
Basin of the White Sea 50300




Table 2 Dynamics of the annual water resources — water
source (billions m*) and year(1)

Year 1988 1995 1997
Surface water 13.066 10.092 | 12.037
Danube n.a. 3.962 4,932
Dams 4.644 3.11 4179

Inner rivers n.a. 2.67 2.463
Lakes and marshes 0.45 0.463
Underground 1.458 0.906 | 0.841

waters

Fresh water total 14.524 10.998 | 12.878
Turnover water 6.195 5.287 4.964

Table 3. Dynamics of annual (3) water usage (billions m*)

poy

Year 1988 1995 1997
1. Households 0.389 0.306 0.269
2. Trade and 0.419 0.148 0.153
services
3. Water losses 0.33 0.61 0.989
4. Agriculture 0.309 0.21 0.236
5. lrrigation 2.725 0.179 0.209
6. Industry 2.043 1.454 1.426
7. Hydroelectric/ atomic | 8.253 8.27 9.805
er stations
Total 14.524 10.998 12.878

INTERNATIONAL STANDARTS IN HYDROMETRY.

International standards in hydraulics and their publication is
co-ordinated by the International Organisation for
Standardisation (ISO) (Table 4), European Committee for
Standardisation (CEN) and the World Meteorological
Organisation (WMO). According to the Vienna Agreement
these organisations are in close co-ordination and do not
duplicate identical activities.

In Bulgaria there is an old practice for instructions creation.
These instructions have often poor legislation adequacy and
are often to be used only by particular authorities; the
instructions easily and sometimes unreasonably are changed,
expanded or revoked, e.g. in 1995 the requirement for a
project for “Estimation of the impact of a facility on the
environment” in the “Law for environmental preservation” was
revoked, which later on was considered a mistake.

The harmonisation of the Bulgarian and EU legislation will
improve:

8.the overview of the accumulated experience;

9. development and implementation in practice of new
facilities and equipment;

10.  quality and reliability improvement of data and its
usefulness for comparative analysis and international
exchange;

11.  the implementation of national standards in
university programmes will improve the future activity of
specialists and will prepare them for work in various conditions
in Bulgaria and abroad.



Table 4. 1ISO Standards in hydrometry

ISO 748:1997 | Velocity area methods

ISO 772 Glossary of terms

1996

1SO1070: Slope area methods

1992

1SO1088:1985 | Data for the determinations of
errors

ISO Establishment and operation of a

1100/1:1996 gauging station

ISO Stage discharge relation

1100/2:1998

ISO Thin plate weirs

1438:1980

ISO Tidal channels

2425:1999

ISO Current meters

2537:1988

ISO Sounding suspension equipment

3454:1983

ISO Current meter calibration

3455:1976

ISO Sediment load samplers

3716:1977

ISO Rectangular broad crested weirs

3846:1989

ISO End depth method

3847:1997

ISO Triangular profile weirs

4360:1984

ISO Trapezoidal broad crested weirs

4362:1999

ISO Measurement of sediment transport

4363:1993

ISO Bed material sampling

4364:1997

ISO Determination of concentration

43651985 particle size and relative density

ISO Echo sounders

4366:1979

ISO Moving boat method

4369:1979

ISO End depth method(non rectangular

4371:1984 channels)

ISO Water level measuring devices

4373:1995

ISO Round nose horizontal weirs

4374:1989

ISO Cableway system

4375:1979

ISO Flat V weirs

4377:1989

ISO  5168: | Estimation of uncertainty of a flow

1978 rate measurement

ISO Evaluation of uncertainties

5168:1998

ISO 6416 Ultrasonic method

1992

ISO Ultrasonic velocity method

6418:1985

ISO Hydrometric data transmission
6419/1:1984 system — general

ISO Hydrometric data transmission
6419/2:1992 system — requirements

ISO Position fixing equipment
6420:1984

ISO Method for the measurement of
6421:2001 sediment in reservoirs

ISO Uncertainty in linear calibration
7066/1:1997 relations

ISO Uncertainty in linear calibration
7066/1:1989 relations

ISO Uncertainty in non linear calibration
7066/2:1988

ISO Errors in velocity area methods
7178:1983

ISO V shaped broad crested weirs
8333:1985

ISO Guide for the selection of methods
8363:1997

ISO Guidelines for the selection of
8368:1999 structures

HARMONISATION OF THE BULGARIAN WATER
LEGISLATION AND E U STANDART.

Exploring the directives of EU for water preservation, it
should be considered that they are related mainly to pollution
prevention and not to prevention of water overuse.
Consequently greater attention is paid to the qualitative not to
the quantitative side of the problem.

The directives themselves divide into frame directives —
determining the main requirements and legal means for water
preservation, and subordinate directives — connected with the
implementation of the requirements of the frame directives and
giving more precise legal means in the respective direction,
including limit values for certain hazard contaminate
substances.

According to EU laws for water usage any legal subject
consuming water carries the responsibility for water self-
monitoring and is eligible to control. Management and control
in most of the EU countries — France, Spain, Italy — is based
on basin monitoring; for example, in France 6 basin
committees are formed, with representatives of the central and
local authorities, professionals and concemed specialists.

Water management through basin planning for major rivers
in Bulgaria started in 1920 with the introduction of the “Law for
water unions”. In 1963 the “Law for preservation of air, water
and soil” is introduced — an integrative approach towards
preservation of environmental components — 11 years before
the UK adopted such legal approach. Democratic changes
during the past decade lead to decentralisation of water
management.

The government’s inability to maintain financial support for
water management leads to neglection of hydraulic stations



and facilities. This might lead the country to the situation of
France, which in 1970 closed most of its hydraulic stations for
‘uselessness” after over a hundred years constant work. The
period of continuous drought that followed brought up a severe
necessity of information, resulting in restoration and further
development of the monitoring network. The new “Law for
water” introduced by the end of 1999 in Bulgaria includes
integrated management of water resources, divided by river
basins. Its goals are:

. preservation of water ecosystems,

I1l.  ecological and economically efficient water usage,

IC. achievement of reasonable prices of all activities
related to water usage;
in other words, ceasing government subsidies on water
economy.

DETERMINATION OF THE STREAM FLOW USING DATA OF
WATER MONITORING AND WITH THE RECENT MODELS
FOR STREAM FLOW SIMULATION

It is essential that students, studying in the field of
hydrology, learn the most up to date methods and tools that
are being used for the assessment of water resources.

It is well known that fresh water is a vital resource and will
become even more significant in the near future as demand
increases. Integrated management of water resources is
essential to ensure the most effective functioning of the
resources within the river basin; including water use, the
environment, and economic investments. This is a
complicated, inter-related system involving different spatial and
temporal scales, as well as varied anthropogenic activities.
Water resource management can not be effective without the
incorporation of complete information pertaining to the present
situation of the basin and also accounting for trends of the past
useage of resources (AHyeBa 1 gp. 1995).

The effectiveness of water resource management, taking
into account the stochastic character of the flow, is directly
dependent on the quality of the environmental information.

There are two types of appraches for streamflow
assessment:
1. Using water monitoring data, and;
2. Simulating streamflow using mathematical models.

Monitored stream flow data are based on the streamflow
measurements from Bulgaria’s national monitoring stations. It
is very important that regulated stream flow, resulting from
intensive anthropogenic activities in the river basin, is
measured at the gaging stations. This makes using water
balance methods for distribution of stream flow and for water
resources management impractical because alterations to
natural stream flow are not taken into account, such as
reservoirs and irrigation channels. Also, gaging stations for
stream flow observation are irregularly distributed in the river
basin, which makes the assessment of stream flow in the
upper part of the basin very difficult. This creates problems for
governmental institutions when trying to determine the actual
available resources that may be allotted to the users.

Simulation of stream flow using mathematical models is a
field of hydrology which has developed with very quick
progress over the past years. The main achievement obtained
by using this manner of stream flow assessment, is that it
gives the possibility to simulate undisturbed stream flow at
every point of the river net.

The use of mathematical models for stream flow simulation
requires:

1. full, detailed information for daily precipitation and
temperature, soils and land use, relief and other data for
testing the models;

2. complete monitoring data for the stream flow,
necessary for calibration and validation of the mathematical
models.

Hydrologic, and other data necessary for water
management in Bulgaria, are dispersed throughout different
governmental organizations. At the present time, it is too
difficult for one department to undertake and maintain this
entire database due to lack of funds. Another obstacle is the
lack of digital computer systems for gathering, analyzing, and
saving this vast information. These records need to be
converted into long term time series in order to be entered into
mathematical models used to simulate the functioning of water
systems (Hukonosa, 1979; Hukonosa u ap., 1996).

All these arguments motivated the creation of the
structure for a GIS-based

GEOGRAPHICAL WATER RESOURCES INFORMATION
SYSTEM

for the whole territory of Bulgaria (Hristov, loncheva, 2002).

The structure of the water resources information system was
created in the Institute of Water Problems at the Bulgarian
Academy of Sciences. All necessary data for the Yantra River
Basin was entered into the system, called “GeoWateRIAS-V.0”
(Hristov, loncheva, 2002), fig. 1.

Geographical water resources information systems are
modern, powerful tools for gathering and organizing
information. With this information, analysis and assessment of
water resources, in relation to the development of the
economy and agriculture in the river basin, can be used
together to maintain ecological sustainability.

Water Resources Information

1d Assessment System

k. Buxpa Croiinopa

Tem. /02/ 971 4521, /02/72 80 49

Figure 1.



The information system is able to include new information,
which will expand the scope of the database, not only in detail
but also in time, to include subsequent years. This is the
necessary condition to have a water resource information and
assessment system, as opposed to simply an information
system.

The information system can be updated to include new
information, which will expand the scope of the database; over
successive years, the detail and time span may be increased
to reflect changes in the basins. This is the necessary
condition to formulate a water resource information and
assessment system, as opposed to simply having an
information system.

All available information in the water resources information
system is situated in the topographic maps of the Yantra River
Basin, as shown in figure 2.

K353 | K340 k3541

Figure 2. Network of Maps of the Yantra river Basin (Hristov,
T, V. loncheva. 2002)

Hydrologic mathematical models are used to simulate the
stream flow in 75 specific points of the Yantra River Basin
(loncheva V., T.Hristov. 2002). The simulated hydrograph for
each gaging station is then compared with the observed
hydrograph and detailed statistical assessment is made.

As a result of the investigation, the following conclusions can
be made:

1. Hydrologic mathematical models, used for stream
flow simulation in Yantra River Basin during a ten year period,
can be reccomended for incorporation into the decision support
system;

2. To ensure the optimal use of available funds, it is
necessary to re-evaluate the location of the every gaging
station to have the possibility to reduce the total number of
stations. The remaining stations must be the most
technologically advanced to produce the best quality of
observed data.

3. The net of the meteorological stations must undergo
ongoing evaluation to more accurately represent and assess
the precipitation for each river basin. Precipitation and
temperature are the most sensitive meteroeological input
parameters influencing on stream flow simulation for the
hydrological model.

1. It is necessary that every alteration of stream flow, in the
territory of the river basin, is accounted for and then reflected
in the information database. This will assist in the
implementation of the mathematical simulation models for the
assessment of the stream flow.
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