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Summary. This study evaluates the solar-energy potential of naturally inclined terrain along a
200 m-wide landward strip of the wrinkled northern coast of the Mingechevir Reservoir, Azerbaijan.
The study line extends from map-derived point A (41.0028° N, 46.6509° E) to point B (40.8000° N,
47.1127° E). The methodology combines the “time-of-use” optimal-orientation approach of Gar-
dashov (2022), terrain slope and aspect screening, and long-term solar-resource information from
the Global Solar Atlas, ERA5 and MERRA-2. To prevent positional uncertainty from including res-
ervoir water or deep inland terrain, the endpoints are treated as along-shore anchors, the shoreline is
traced between their nearest coastal positions, and a one-sided 200 m landward buffer defines the
study polygon. Annual, spring/summer and autumn/winter target orientations were taken as
34°/180°, 19°/180°, and 56°/180° (tilt/azimuth), respectively, with stated angular tolerances. In the
numerical terrain model, the georeferenced shoreline and the Copernicus GLO-30 DEM tiles were
used. The screening indicates that the north shore is structurally favourable because many slopes
face generally south towards the reservoir. The estimated suitable terrain area is largest for summer
and spring-autumn orientations, smaller for the annual orientation, and limited for the steep winter
orientation. The results support the concept of using naturally oriented coastal slopes for PV place-
ment, while demonstrating that final engineering quantities require direct high resolution DEM, land-
cover, geotechnical and grid-access data.
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1. Introduction

Mingechevir Reservoir is located on the Kura River in central-western Azerbaijan and was created as part
of the Soviet-era hydroelectric and water-management development of the region. The reservoir and its dam-
hydroelectric complex supported the establishment and growth of the modern city of Mingachevir. A total
engineered capacity is approximately 16 billion m?® and there is a relationship between the reservoir, the dam
and the city that developed around the power project (NASA Earth Observatory, 2010).

The reservoir remains economically important for hydropower, water regulation, irrigation, fisheries, rec-
reation and regional development. Mingachevir is widely regarded as one of Azerbaijan’s principal energy
centres; official information indicates that a large share of the country’s electricity generation is concentrated
in Mingachevir, reflecting both its hydropower legacy and its later thermal-power infrastructure (President of
the Republic of Azerbaijan, 2025). The reservoir is also Azerbaijan’s largest and supports boating, fishing,
tourism and biodiversity-related activities (Azerbaijan Tourism Board, 2026).

The northern coastal zone shown in Fig 1 consists of elongated, eroded hills and slopes that descend
generally southwards towards the reservoir. This geometry is potentially favourable for fixed photovoltaic
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installations because south-facing terrain can naturally approximate the azimuth and tilt of an optimally ori-
ented PV panel. The current study aims to identify shares of the terrain whose slope and aspect fall within
prescribed neighborhoods of annual or seasonal optimum panel orientations and to estimate their solar-re-
source characteristics.

The present work extends the “time-0f-use” orientation concept proposed by Gardashov (2022) which is
based on the research of Gardashov et al. (2000). In that approach, daily optimal tilt and incident direct solar
energy are combined using energy weights to obtain the optimal orientation for any selected time interval.
Here, the same concept is applied to the terrain itself: a DEM cell is considered naturally suitable when its tilt
and azimuth are sufficiently close to the target PV orientation for the selected period.
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Fig. 1. Google Earth view of the Mingechevir Reservoir and the map-derived northern-shore study line from A to B.

2. Description of the study area and data sources

The adopted endpoints are A =41.0028° N, 46.6509° E and B =40.8000° N, 47.1127° E. Their uncertainty
is accepted only along the shoreline. Cross-shore uncertainty is removed by snapping the points to the northern
water-land boundary and constructing a one-sided buffer extending 200 m landward. The preliminary traced
shoreline length is approximately 45.3 km, giving a nominal corridor (coastal zone) area of about 9.07 km?
before exclusions.

The Global Solar Atlas reports Azerbaijan-wide long-term ranges of approximately 3.44—4.80 kWh m™2
day™ for GHI, 3.82 — 5.56 kWh m™2 day™" for optimum-tilt irradiation and 29-37° for optimum annual tilt
(World Bank/ESMAP and Solargis, 2026). The annual target tilt of 34° adopted here lies within that range.
ERAS5 and MERRA-2 are included in the final workflow to calculate monthly means, variability, minima and
maxima, and to cross-check the atlas climatology (Gelaro et al., 2017; Hersbach et al., 2020). The information
about data sources and their role in the current study is given in Table 1.

Table 1
Data sources and their role in the analysis

Source Role Important qualification

Supplied Google Earth map | A-B endpoints and visual shoreline geometry | Map-derived; approximate
Elevation, slope and aspect for final GIS model | 30 m DSM; final recommended
source

Long-term GHI, DNI, GTI and optimum tilt 1994/1999/2007-2018 climatology,
source dependent

Copernicus DEM GLO-30

Global Solar Atlas

ERAS Hourly surface solar radiation and meteorology | 1940-present; reanalysis
MERRA-2 Hourly solar and atmospheric fields 1980—pr§sent; independent
reanalysis
Energy-weighted “time-of-use” optimal orien- | Published
Gardashov (2022) tation mathematical/software method
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3. Methodology

Shoreline-constrained terrain corridor

The shoreline is treated as the water-land boundary. The A-B shoreline segment is selected and a 200 m
one-sided landward buffer is formed. Reservoir-water cells are excluded by the water mask, and all terrain
beyond 200 m inland is removed. This procedure implements the clarification that endpoint uncertainty may
act along the coastal line but must not place the study area in water or deep inland terrain.

Terrain tilt and azimuth

For a georeferenced elevation surface z(x, y), the local gradients dz/dx and dz/dy are calculated.

Terrain tilt 6 and downslope azimuth ¢ are obtained from

B = arctan \(0z/0x)2 + (0z/0y)? and the four-quadrant aspect relation. Flat or unreliable water-mask cells are
omitted. Copernicus GLO-30 is used because it provides open 30 m elevation data; it is technically a digital
surface model and therefore may include vegetation and structures (Copernicus Programme, 2024).

“Time-of-use” optimal orientation
Gardashov (2022) defines the optimal tilt, Gop: time of use , for a selected time interval (“time-0f-use”) by
weighting daily optimal tilts 6o :, (i = 1,2, ... ,365) with the corresponding incident direct solar energy S::

is iz
gopt_time of use — Z Bopt_i i, Pi=Si/ Z Sj
i=i1

J=iy

Where, i1 and i, the day numbers of year between which optimal direction of panel for “time of use” should
be found.

The same principle can be applied to azimuth through a circular energy-weighted mean. In Table 2 for the
present calculation, the adopted south-facing target orientations and tolerances are listed.

Table 2
Target PV orientations and screening tolerances
Period Target tilt (°) Target(il)zimuth "l;}z ;(,)lAeg— AzimuthA‘E;ﬂerance,
Annual 34 180 +6° +20°
Spring 19 180 +6° +20°
Summer 19 180 +6° +20°
Autumn 56 180 +6° +20°
Winter 56 180 +6° +20°

A terrain cell is classified as suitable when |8 — 8,,¢| < |A6| and the circular azimuth difference

lo — @opte| < |Ag|. Adjacent suitable cells are grouped into numbered regions. The area of the suitable
region equals to the number of selected cells multiplied by the projected cell area.

Solar irradiation on selected relief

The final calculation uses hourly direct normal irradiation (DNI), diffuse horizontal irradiation and global
horizontal irradiation, followed by a transposition model for each cell’s tilt and azimuth. The beam component
is obtained from DNI multiplied by the cosine of the incidence angle; diffuse and ground-reflected terms can
be estimated with an isotropic, Hay-Davies or Perez model (Duffie & Beckman, 2013; Perez et al., 1990).
Monthly and annual energy are summed over time. ERA5 and MERRA-2 provide independent long-term at-
mospheric forcing, whereas the Global Solar Atlas provides a high-resolution long-term benchmark.

For the preliminary numerical tables, an annual horizontal resource of approximately

1585 kWh m™ yr~' and an annual optimum-plane resource of approximately 1875 kWh m™ yr—' were
adopted, consistent with the central part of the Azerbaijan-wide Global Solar Atlas ranges. Seasonal values
were distributed using a representative monthly climatology. These values are assumptions and they are re-
placed by the extracted site-specific grids in the final version.

60


https://doi.org/10.33677/GGIANASCONF20230300009

E.R.Gardashov, Sh.M.Mashayev | ANAS Transactions, Earth Sciences, Special Issue /2026, 58-65; DOI: 10.33677/GIANASCONF20260300008

4. Results and discussion

Fig 2(a) presents the 3D terrain model of the 200m wide A-B landward corridor (coastal zone). In Fig.
2(b), the annual suitable areas indicated as 1 and 2, are shown. Fig. 2(c) presents these same areas 1 and 2 in
geographical coordinates (latitude, longitude). Fig 3 and Fig 4 present the suitable areas for Autumn/Winter
and Spring/Summer periods, respectively. Fig 5 represents monthly irradiation distribution. In Table 3 the
annual suitable regions and their estimated areas are given. In Table 4 the Autumn/Winter and in Table 5
Spring/Summer -suitable regions and their estimated areas are presented. In Table 6, the solar energy resource
indicators for the optimal orientation periods (annual, spring/summer, autumn/winter) are presented.
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Fig. 2. (a) 3D model of the A-B landward corridor; (b) annual suitable areas 1 and 2; (c) annual suitable areas 1 and 2 presented in
geographical coordinates (lat, lon).

Table 3
Annual suitable regions
Region No. Start from A (km) | End from A (km) Area (m?)
1 6.56 9.49 56,293
2 18.56 20.59 34,194
(a) Autumn/Winter suitable areas (b) Autumn/Winter suitable areas (in lat.lon)
41,0004 S
40.9751 N =\ x
§ 40,950 > 3
% £ w092 .
g 5 w.ers R
3 40,850
40.825 N
40,800
10 20 30 46.7 46,8 46,9 47.0 471
Oistance along northern shoreline from A (km) Longitude {*E)

Fig 3. (a) Autumn/Winter suitable areas 1 and 2; (b) Autumn/Winter suitable areas 1 and 2 presented in geographical coordinates (lat, lon).

Table 4
Autumn/Winter -suitable regions
Region No. Start from A (km) End from A (km) Area (m?)
1 7.29 8.93 35,823
2 19.05 19.96 14,655
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(a) Spring/Summer suitable areas (b) Spring/Summer suitable areas (in lat. lon)
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Fig 4. (a) Spring/Summer suitable areas 1, 2, 3 and 4; (b) Spring/Summer suitable areas 1, 2, 3 and 4 presented in
geographical coordinates (lat, lon).

Table 5
Spring/Summer -suitable regions
Region No. Start from A (km) End from A (km) Area (m?)
1 0.00 14.90 2,804,408
2 17.93 25.26 1,276,127
3 37.44 38.31 6,513
4 38.80 45.01 1,221,462
Table 6
Areas and solar-resource indicators for the annual and seasonal optimal orientation periods
Target azimuth Mean energy (kWh Mean
Period Target tilt (deg) & (deg) 4 Area (m?) > er?gd") irradiance
g p (W m—2)
Annual 34 180 90487 1875 214
Spring/Summer 19 180 5308510 659 305
Autumn/Winter 56 180 50477 422 195

As can be seen from Table 6, the optimal tilted area for spring/summer is approximately 50 times larger
than the annual optimal tilted area and 100 times larger than the optimal tilted area for autumn/winter. At the
same time, for autumn/winter period, the annual and autumn/winter optimally tilted areas receive approxi-
mately the same amount of irradiation; for summer period the annual and summer/spring optimally tilted (Fig.
5). As a result of information presented in Table 6 and in Fig 5, we obtain final assessment of solar energy
potentially available for production (Table 7). The yearly produced solar energy is greater in summer/spring
tilted areas and it is about 1.4 mil. MWHh. This is enough to meet the electricity demands of approximately
226,000 businesses (residential buildings, infrastructure facilities, etc.) with a monthly consumption of 500
kWh. The Mingechevir Reservoir and its coastal zone are intensively used to support sport boating, fishing,
tourism, and ecology-related activities, and therefore the use of clean energy is extremely important in that
region.

The principal physical advantage of the northern shore is its generally south-facing downslope direction.
Unlike a flat site, where mounting structures must create the complete tilt, naturally inclined terrain can reduce
earthworks and support rows that follow the relief. However, favorable slope and aspect alone do not establish
constructability. Geotechnical stability, erosion, drainage, access roads, vegetation, land ownership, protected
zones, reservoir-level variation and grid distance must also be assessed.

The estimated areas depend strongly on angular tolerance. Narrower tolerances increase optical similarity
to the ideal PV plane but reduce usable land and may fragment the selected regions. Wider tolerances increase
area but can introduce shading, row-layout and non-uniformity problems. A final multi-criteria model should
therefore optimize energy, grading cost, cable length, erosion risk and ecological constraints simultaneously.
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Fig 5. Monthly irradiation for optimally oriented areas in annual, autumn/winter, and spring/summer

Table 7
The Annual, Spring/Summer and Autumn/Winter optimal oriented areas solar energy indicators
Annual | Annual | Spring/ Spring/ Spring/ Autumn/ Aut.umn/ Aut.umn/
Annual GTIopt| PV out,| Summer Summer | Summer Winter Winter | Winter
Month | GTI opt i GTI opt to| PV out, GTI opt | PV out,
- to Area | 15% eff| GTI opt GTI opt
(kWh m™) (MWh) | (MWh) | (kWh-m?) Area 15% eff (kWh-m) to Area | 15% eff
(MWh) (MWh) (MWh) | (MWh)
Jan 84 7600 1140 77 408755 61313 84 4240 636
Feb 111 10044 1506 96 509616 76442 111 5602 840
Mar 150 13573 2035 136 721957 108293 150 7571 1135
Apr 171 15473 2320 164 870595 130589 161 8126 1218
May 192 17373 2605 192 1.019E+06 | 152850 172 8682 1302
Jun 204 18459 2768 209 1.109E+06 | 166350 180 9085 1362
Jul 214 19364 2904 217 1.152E+06 | 172800 190 9590 1438
Aug 195 17644 2646 196 1.04E+06 | 156000 182 9186 1377
Sep 166 15020 2253 156 828127 124219 142 7167 1075
Oct 137 12396 1859 116 615787 92368 135 6814 1022
Nov 92 8324 1248 83 440606 66090 92 4643 696
Dec 72 6515 977 67 355670 53350 72 3634 545
Yearly 161785 | 24261 9071113 | 1360666 84340 12651

The method has practical relevance beyond a conventional ground-mounted PV plant. Suitable natural
slopes could host distributed arrays, agrivoltaic strips, reservoir-side auxiliary power, irrigationpumping sys-
tems, tourism facilities or hybrid land-floating PV schemes. The reservoir environment also creates possible
cooling advantages, but humidity, corrosion and shoreline winds must be considered.

5. Conclusion
In the current study, the northern Mingechevir Reservoir shoreline between the map-derived A and B

points is studied as a one-sided 200 m landward coastal zone without allowing coordinate uncertainty to extend
into the water or deep inland. The time-of-use method of Gardashov (2022) has been adopted for the study of
the annual, spring/summer, and autumn/winter optimally oriented areas of wrinkled terrain on the northern
coastal zone of Mingechevir Reservoir. Future work should include high-resolution DEM validation, hori-
zon/shadow analysis, hourly transposition modelling, PV rowlayout optimization, geotechnical and environ-
mental screening, grid-connection analysis, and comparison with floating PV on the reservoir.
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MOTEHIUAJI COTHEYHOM SHEPTETHKU HA YYACTKAX XOJIMHUCTOI'O PEJBE®A C ONNTUMAJILHOM
OPUEHTAIMEN CKJIOHOB B CEBEPHOM ITPUBPEKHOM 30HE MUHISTYEBUPCKOI'O BOJOXPAHUIMIIA

Tapaamos J.P.5%*, Mamaes III.M.3
YUncmumym 2eonoauu u 2eopusuxu Munucmepemesa nayxku u obpasosanus Asepbaiioscanckoti Pecnybnuxu, Asepbatiocan
AZ1143, Baxy, np. I. [loccasuoa, 119
243epbatiodcanckuii 20cy0apcmeen blii yHusepcumenm Hegmu u npomviuennocmu, Asepbaiioxcan
AZ1010, Baky, np. A3adnvie, 20
SMunesiuesupckuii 2ocyoapcmeennviii ynusepcumem, Azepbatioxcan
AZ4500, Munesiuesup, yn. /1. Anuesot, 21
*Aemop, omeeuarowuii 3a nepenucky: emin_gardashov@yahoo.co.uk

Pe3ztome. B nccienoBaHNN OIEHMBACTCS MOTEHIMAN COJTHEYHON SHEPIHM Ha yJacTKaxX MECTHOCTH C €CTECTBEHHBIM YKJIOHOM B
npezesnax moJocsl cyu mrpruHoi 200 M BIOJb M3PE3aHHOT0 CEBEPHOT0 MO0epekbst MUHISTYEBUPCKOTO BOJAOXpAaHMIUINA B A3epoaii-
JokaHe. JIMHUS McClieIoBaHMs TPOCTHPACTCSI MEXAY OIPEIeIEHHBIMU 10 KapTorpaduyecKuM JaHHbIM Toukamu A (41,0028° c. mr.,
46,6509° B. 1.) u B (40,8000° c. 1., 47,1127° B. 1.). MeToaonorus o0beauHIET Mpeaioxennbiit ['apaamossiM (2022) moax0/1 K ONTH-
MaJIbHOM OpUEHTAIMK C y4E€TOM BPEMEHHU HCIOJIb30BaHMS COJIHEYHOM SHEPIUH, OLIEHKY NPUTOAHOCTH TEPPUTOPHM MO KPYTH3HE U
9KCIIO3MIMU CKJIOHOB, & TaK)K€ MHOTOJICTHHE JIaHHBIC O COJIHEYHBIX JHepreTndeckux pecypcax u3 Global Solar Atlas, ERAS5 u
MERRA-2. Iy npeoTBpamnieHus BKIIOYEHHS aKBaTOPHH BOJOXPAHIIAINA HIH YAAIEHHBIX OT Oepera y4acTKOB CYIIH BCIEICTBHE
TIO3UIIMOHHOM HeOonpeneNnéHHOCTH HaJanbHas W KOHEYHAs TOYKH PACCMaTPHBAIOTCS KaK OMOpPHBIE OPUEHTHPHI BJIOJTH MOOEPEXbs.
Mexy GpKkalIIuMy K HUM O€peroBBIMH ITO3UIMSIMU POCIISKUBACTCS OeperoBast INHMS, TTocie 4ero GopMupyeTcst 0THOCTOPOHHSIS
Oydepnas 30Ha mupuHOoH 200 M B HaNpaBIEHUU CYIIH, ONPEeNIomas TPaH:IbBI HCCIeAyEeMOro IOJIUroHa. LleneBbie mapamMeTpsl
OpHEHTALMH IJIsl TOI0BOTO, BECEHHE-JIETHETO M OCCHHE-3MMHET0 [IEPHO/I0B IPHHSTHI COOTBETCTBEHHO paBHbIMU 34°/180°, 19°/180° u
56°/180° (yrou HaKJIOHA/a3UMYT) C Y4ETOM YCTAHOBJICHHBIX TOMYCTUMBIX YIJIOBBIX OTKIOHEHUH. [IpH MOCTPOCHUH YUCIICHHON MOIeH
penbeda HUCHONB30BAUCH TeONpHBsI3aHHas OeperoBast JIMHUS U COOTBETCTBYIOIINE (parMeHThl nudpoBoii Moaenu penbeda Coper-
nicus GLO-30. OueHka MpUroAHOCTH TEPPUTOPHH TTOKA3BIBACT, YTO CEBEPHOE MOOEPEKbE 001a/1aeT OIaronpUATHBIMU CTPYKTYPHBIMU
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XapaKTepUCTUKAMU, TIOCKOJIBKY 3HAYMTEbHAS YACTh CKJIOHOB OPUEHTHPOBAHA IIPEUMYILECTBEHHO Ha 0T, B CTOPOHY BOJIOXPAHHJIHIIA.
PacuérHast 1oma b IPUroHBIX YIaCTKOB OKa3aach HAMOOJIBINEH JIIs JIETHETO M BECEHHE-OCEHHETO BAPHAHTOB OPUEHTAIIUH, MEHb-
IIeH TS TOZI0BOrO BapHAHTA U OTPAHMYEHHOM JJIsi 3MMHET0 BapUaHTa, TpeOyroliero 6osee KpyToro yria HakiaoHa. [lomydeHHbIe pe-
3yJbTaThl MOATBEPKIAIOT MEPCIIEKTHBHOCTD pasmMenieHust (oroanekrpuueckux (PV) maneneil Ha NMpHOPEKHBIX CKIOHAX C €CTe-
CTBEHHO OJIAronpHsATHOMN OpHeHTalueil. BMecte ¢ TeM MokasaHo, 9TO JJisi OKOHYATEIBHOTO ONPEACIICHHSI HHKECHEPHO-TEXHUYECKHUX
apamMeTpoB HEOOXOMUMBI HEMTOCPEACTBEHHbIE JaHHbIe HU(GPOBOH MOJIEIH pelibe(a BHICOKOTO MPOCTPAHCTBEHHOTO Pa3pellCHHs, a
TAK)KE CBEJICHUSI O 3€MEIbHOM MOKPOBE, TEOTEXHMYECKHX YCIOBHUAX M BOSMOXKHOCTSX MOIKIIOYEHHS K DIICKTPUIECCKUM CETSIM.

Knroueswie cnosa: Munesuesupckoe 6000XpaHuiuuje, COTHEUHAs SHEP2USL, OPUCHMAYUSL (POMOINEKMPUYECKUX YCIMAHOBOK, IKCNO-
3uyUs CKIOHO8, yugposas modens penveda, Global Solar Atlas, ERAS, MERRA-2, epems ucnonv3osanus

MIiNGOCEVIR SU ANBARININ SIMAL SAHIL ZONASINDA PARCALANMIS RELYEFIN
OPTIMAL SOMTLONMIS SAHOLORININ GUNOS ENERJiSi POTENSIALI

Qardasov E.R.}?*, Masayev S.M.3
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Xiilasa. Todgigatda Azarbaycanin Mingagevir su anbarinin girintili-gixintili gimal sahili boyunca qurunun igarisina dogru uzanan
200 m eninds zolagda tobii meyilliys malik orazilorin giinas enerjisi potensiali qiymatlondirilmigdir. Todgigat Xstti Xorito osasinda
miisyyan edilmis A (41,0028° sm. e., 46,6509° s. u.) vo B (40,8000° sm. e., 47,1127° . u.) noqtslori arasinda uzanir. Metodologiya
Qardasovun (2022) giin orzindo istifads vaxtina osaslanan optimal istiqgamatlondirms yanasmasini, relyefin meyilliyi vo yamaclarin
ekspozisiyasi tizro uygunlugun giymotlondirilmosini, hamginin Global Solar Atlas, ERA5 vo MERRA-2 molumat bazalarinin uzun-
miiddatli giinas enerjisi ehtiyatlarina dair gostaricilorini birlogdirir. Mévqe geyri-miiayyanliyi noticasinds su anbarinin akvatoriyasinim
Vs ya sahildon uzaqda yerlagon quru orazilarin todgigat sahosine daxil edilmasinin qargisini1 almaq magsadilo baglangic va son noqtalor
sahilboyu istinad noqtalori kimi gobul edilmis, onlarin sahil xattino on yaxin mdvqelari arasinda sahil xotti miisyyanlogdirilmis vo
qurunun igarisina dogru bir tarafli 200 m-lik bufer zona yaradilaraq tadgiqat poliqonu formalasdirilmisdar. 1llik, yaz-yay va payiz-qus
dovrlori tiglin hodaf istigametlondirmo parametrlori miivafiq olaraq 34°/180°, 19°/180° va 56°/180° (meyillik bucagi/azimut) gabul
edilmis vo bucaglar tizro yol verilon konarlagmalar nozoro alinmigdir. Relyefin ragomsal modelinds cografi koordinatlarla slagslon-
dirilmis sahil xattindan vo Copernicus GLO-30 rogomsal yiiksaklik modelinin miivafiq fragmentlorindan istifads edilmigdir. Orazilarin
uygunluq baximindan qiymotlondirilmosi gostarir ki, simal sahili struktur baximindan slverislidir, ¢iinki yamaclarin shamiyyatli hissasi
imumilikds conuba, su anbarma dogru istiqgamotlonmisdir. Glinas enerjisindon istifads iigiin uygun hesab edilon srazilorin toxmini
sahosi yay veo Yyaz-payiz istigamatlondirms variantlarmda on boyiik, illik istigamatlondirms variantinda nisbaton kigik, daha boyiik
meyillik bucagi tolob edon qis variantinda iso mohdud olmugdur. Noticalor tobii istigamstlonmis sahil yamaclarinda fotovoltaik (PV)
panellarin yerlogdirilmosi konsepsiyasinin mogsadouygunlugunu tasdiglayir. Bununla yanasi, yekun miihandis-texniki hesablamalarin
aparilmasi tigilin yiiksok mokan ayirdetmasine malik birbasa rogomsal yiiksoklik melumatlarinin, torpaq ortilyiins, geotexniki soraito vo
elektrik sobokasine qosulma imkanlarina dair melumatlarin olds edilmasinin zoruriliyi gostorilir.

Acgar sézlor: Mingagevir su anbari, giinas enerjisi, fotoelektrik qurgularin somtlonmasi, yamaclarin ekspozisiyasi, ragamsal
yiiksaklik modeli, Global Solar Atlas, ERA5, MERRA-2, istifada vaxt:
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