AMNCTPAKT

(naBHWTe UCTpaxyBaka Ha aucTepTayujata ce pokycupaHi Ha pa3soj Ha MoAen
32 nNpenuMMUHapHa MpoueHKa Ha XWAPOEHEepreTckuTe noTeHumjanu 3a rpagba Ha manu
XMAPOENeKTpaHn co npumMmeHa Ha [eorpadckute nHdopmauuckm cuctemu-GIS. 3a Taa
Jen, BO NPBUOT Aen of aucepTtauunjata € pasBueH coBpemeH MeToAOonoLwKn npuctan 3a
30 su3yenusaumja Ha 3emjuHaTa nospLuMHa KU peyHuTe BogoTeuu Bo GIS okonuHa. Bo
METOAONOWKMOT  NpUCTan Kako Bne3HW rpaduyki nogatounm ce  KOpPUCTEHU
ouruTanuanpann kapTtu Bo pasmep 1:25000 npu WwITo cekoja KapTa onuwysa noapadje co
oumeHsmn 10 x 14 KM 1 e cocTaBeHa 0of] NoBeKke crnoeBu co rpadpuykKn nogatoun BO
BEKTOPCKN dhopmar.

Co npumeHa Ha GIS anaTtku, o BNe3HUTe TOYKECTU U M3OXUNCHU NTMHUCKN CroeBu
CO nogaTtouu, co NpUMMEeHa Ha UWHTepnonayucku metoaun ce fobwsa agurvtaneH BUCUHCKU
wonen - DEM koj noHatamy cnyXm 3a Kpeuvpare Ha OONOMHUTENHU rpacouydkn KapTu co
KODWCHW NapameTpu Ha 3emMjuHaTa NoBpLUMHA, KaKo LUTO Ce: pacTepCKM KapTu 3a HaKMOH,
OCEHYeHU MOAENW Ha 3eMjuHaTa NoBPLUMHA, Pa3nNUYHK KapTu CO XMAPONOLWKU napameTpu
W Apyru.

[ NMaBHMOT akUEHT Ha UCTpaXyBaraTa € HAaCOYEeH KOH pa3BuBarkeTO Ha COBPEMEHU
METOOONOWKM npuoan basumpaHn Ha GIS cuctemu 3a npoueHKa Ha XUapoeHepreTckuTe
noTeHunjany n n3bop Ha norogHu nokauwuu 3a rpagba Ha manu xugpoueHntpann-MXELL, a
noceBbHO BO NOBUCOKMTE MNaHWHCKU nogpadja doratm co BOOHU pec?pcu. 3a Taa uen
wapaboTeHa e npakTu4yHa aHanuaa Ha n3bpaHo CTyaQuCKO nogpadje Koe ro ondaka cnueoT
=2 bpajuymHcKa peka Ha UCTOYHUOT Agen of lNpecnaHckoTo e3epo.

[naBeH akueHT npu aHanuasara Ha norogHu nokauunm 3a rpagdba Ha MXEL e
CTaBeH Ha TEXHO-UHXXEHEePCKUTE KPUTEPUYMU, MPU LUTO € U3BPLUEHAa TONONOLWKa aHannaa
42 CTENEHUTE Ha HAKMMOH Kako Ha CUTE Taka WM Ha NoeanHEYHW pPeyHW BoaoTeuwn, W
XMODPONOLUKA aHanuM3a Ha KONMUYUHUTE Ha BOAHWU NPOTOLM.

AHanua3aTta Ha HaKNoHUTEe e wu3BedeHa Ha MUKCEeNHO(KenuHo) U Ha NUHUCKO
CErMEHTHO) HMBO B3[A0MK CerMeHTM Ha nageH Bopotek. CTeneHOT Ha HakNoH no
cermedTw Bo GIS nnardopma HM pgaBa npaktudHa M edukacHa wHdopmauwja 3a
SUCHMHCKUTE NagoBuM Mo BoAoTeuuTe o NoTeHUuujanHUTe TOYKM Ha 3adaTth Ha BOAEH
TDOTOK 4O MecTaTta Ha nokauuute Ha mawwmHckutTe 0bjektn Ha MXELL.

Bo xuaponowkaTta aHanu3a UCKOPUCTEHU ce U3MepeHu nogartoun Bo tabenapeH
DODMAT 32 KONMUYUHW Ha NpOoTouu U BpHEXK 3a nepuoaoT og 1961 go 2000 roguHa of
08 MEepHM CTaHuuM Kou ce Bnucky egHa o apyra. llpy npecMmeTka Ha BpPHEXWUTe Ha

roanmwHo HuBo Bo C okonuHa, UCKOpUCTEHa € CToXacTu4dKa paBeHKa of BTOp pen 3a




xopenauucka noBp3aHOCT MoMery BPHEXWTe W HaZAMOPCKUTE BUCKMHW KOja BaXu 3a
[yrozanagHuoT pernoH Ha P.MakefoHwuja.

Co npumeHa Ha noBeke metogu: PaunoHaneH metoa, Metoj Ha nponopunoHanHu
nosplnHK, PerpecnoHa aHanusa v gapyru , 4obueHn ce rpaduykn Kaptu BO pacTepcku
DopMaT 3a KOMUYMHUTE Ha BOAHM MNpPOTOUM HA [MUKCENHO HUBO W HanpaBeHa e
xoMnapaTtvBHa aHanua3a Ha gobueHuTe pesynTaTu.

Co pacrnonoxnueute WHgopmauuy 3a HaKMNOHUTE(BUCUHCKUTE nNafoBu) W
CONUYUHUTE Ha NPOTOUW, HanpaBeHa € aHanu3a Ha XWAPOEHEepPreTCKMOoT noTeHuujan wu
noxkaumn 3a rpagba Ha MXEL B3gomk bpajuvHckaTa peka CO Hej3sUHUTE MOornaBHU
NPUTOKM.

AHanu3aTta nokaxa, Aeka Ha noronemute Hagmopcku BucuHu op 1000 m ce
=ajneHn noseke og 10 noTeHumjanHu nokauum 3a rpagbda Ha MXEL,. AHanusaTta ucto taka
noxaxa, Aeka co kKombuHauuja Ha noseke 3adhaTn Ha BOAEH NPOTOK HACOYeHU KOH efiHa
MXELl ce pobuBa 3HA4YMTENHO Moronema MOKHOCT OOHOCHO eHepruja. KoH TexHo-
MHXEHEPCKMOT NpuUcTan Ha aHanusa, gageH € UCTO Taka WM KpaToK OCBPT BO BpCKa CO
SxOHOMCKaTa W eHepreTckarta onpasfaHocT 3a rpagba Ha MXELL v BnujaHneTo Bp3
*MBOTHATa cpeauHa.

Pa3BueHnoT Moaen Ha CTyAQWUCKOTO nogpadje MoXe Aa NOCnyXu Kako moaen npwu
2=anv3nTe 3a npoueHka n u3bop Ha nokauun 1 Ha gpyru nogpadja boratm co BOAHW
oeCypeu. |

MeToonoLwKMoT npucTan pas3BWEH BO OBOj Tpyd, BO ronema mepa aonpuHecysa
32 edukacHO N B6p30 HOCeHE Ha OANYKWM 3a npenuMmuHapeH u3dop Ha nokauuu w
TDOUEHKa Ha XWapoeHepreTckute noteHuujanu 3a rpagba Ha MXELU kaj manute wu

coenHUTE CNUBHK nogpadja.




ABSTRACT

The main researches of this dissertation are focused to a development of a model
for preliminary assessment of the hydro power potentials for small hydropower plants
construction using Geographic Information System — GIS. For this purpose, in the first part
of dissertation is developed a contemporary methodological approach for 3-D visualization
of the land surface and river streams in a GIS platform. In the methodology approach, as
iInput graphical data are used digitized maps in scale 1:25000, where each map covers an
area of 10x14 km and consists of many layers with graphic data in shape (vector) format.

Using GIS tools, from the input point and isohyetal contour data layers with
different interpolation techniques have been obtained digital elevation model -DEM, which
further is used for determination of additional graphic maps with useful land surface
parameters such as: slope raster maps, hillshade models of the surface, different maps
with hydrologic parameters and many others.

The main focus of researches is directed toward the developing of contemporary
methodological approaches based on GIS systems, for assessment of the hydropower
potentials and selection of suitable location for small hydropower plant construction-SHPs,
and especially in the mountaneous hilly areaa that are reach with water resources. For
this purpose it is done a practical analysis at a study area which encompasses the
watershed area of the Brajchinska River at the east part of the Prespa Lake.

The main accent considering the analysis of suitable locations for SHP
construction is set to the techno-engineering criteria, and in this context is made a
topographic analysis regarding the slope (gradient) either of all as well as of particular
river streams. It is also made a hydrological analysis regarding the flow rates (discharges).

The slope analysis is executed at a pixel (cell) level a swell as at a segment (line)
level along a given stream. The slope value at segment level gives in GIS platform
practical and efficient information regarding the elevation drops along river streams from
the potential points of intake locations to the location of objects of the small hydropower
plants.

In the hydrology analysis are used historic measured data in table format
regarding the flow rates and precipitations for the period 1961-2000 from two pluviometric
stations that are close each other. At the calculation of precipitations at annual level in
GIS platform is used a stochastic quadratic equation for correlation between the rainfall
(precipitation) and elevation which is valid for the climatic zone of the south-west region of

Republic of Macedonia.
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Using more hydrological methods: Rational method, Area-proportion method,
Regression analysis and others, are obtained graphic raster maps for numerical values of
flow rates at pixel level, and also is executed a comparative analysis of obtained results.

Having available data for slope (elevation drops) and values of flows, is made
analysis of the hydro power potential and locations for SHP construction along
Brajchinska river and its main tributaries.

The analysis showed that at the higher elevation of 1000 m.a.s.l. are found more
than 10 potential locations for SHP construction. From the executed analysis was also
determined, that the combination of more intakes that are directed to one SHP plant gives
significantly more power output and energy. Together with the techno-engineering
analysis, is also given a short review considering the economic justification for SHP
construction and the impact at the environment.

The developed model at the study area can also serve as a practical model at the
analysis regarding the assessment and site selection of SHP in all other areas reach with
water resources.

The methodological approach developed in this research, can contribute to a great
extent for quick and efficient decision making regarding the preliminary screening of
locations and assessment of the hydro power potentials for SHP construction at small and

medium watershed areas.
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