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Based on the pH values of the water, the soils are characterized as homogeneous (with a
coefficient of variation of 9%), predominantly alkaline, which hinders their role in supplying
plants with essential macro- and micronutrients. 63% of the studied soils can only partially
perform the adsorption function, while 44% are capable of performing the sanitation function.
According to their acid-base buffering capacity, the soil ecosystems of the city mainly operate
in a relatively ecologically stable mode. Regarding the content of toxic salts, nearly 30% of
the soils are non-saline, 36% are weakly saline, 23% are moderately saline, and 10% exhibit
high salinity levels. The primary contributors to the overall salinity of the soils are chloride ions
and bicarbonates. The redox potential of the soils ranges from 184 to 287 mV, with an average
value of 239 mV. At these redox potential values and a pH > 8.0, denitrification processes are
likely to dominate in the soil, and plants may experience deficiencies in Fe and Mn.

The developed databases and cartographic models of the physicochemical properties of
urban soils enable the analysis of their transformation over time and space in relation to
anthropogenic influences, the detection of significant changes, the identification of areas
prone to hazardous exogenous processes and ecologically geochemically unstable ecosystems,
and the formulation of effective environmental protection measures.
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3ACTOCYBAHHSI TEOIH®OPMALIMHUX CUCTEM (GIS) IS
MMPOTHO3YBAHHS TA MOHITOPUHTY CTUXIMTHUAX JAX

leop HOJKKO, k.neo.n., Onexcanop FOHALLI,
Hayionanvnuii ynisepcumem yuginvrnozo 3axucmy Ykpainu

CyuacHi CTUXIiiiHI JIuXa, Taki K MOBEHI, MOXKEeX1 Y 3eMJIETPYCH, CTAHOBJIATh CEPHO3HY
3arpo3y s 0e3MeKu JIroael Ta iHPpacTPyKTypu. Y IHUX YMOBaX reoiH(opmariiHi cucreMu
(GIS) craroTh MOTY)XHUM I1HCTPYMEHTOM JJs iX HPOTHO3YBaHHS Ta MOHITOpPHUHTY. BoHu
JI03BOJIAIOTH IHTErpyBaTH MPOCTOPOBI J1aHl, aHAJI3yBaTH PU3HUKH Ta MpUHMATH OOTPYHTOBaHI
pimieHHss Juia  3anoOiraHHs  katactpodam. Bukopucranns GIS 3HauHO migBHUINYE
e(eKTUBHICTb CHCTEM DPAHHBOIO IMONEPEIKEHHS, 110 POOMTH IX HE3aMIHHMMH Yy cdepi
LIUBUIBHOTO 3aXUCTY Ta YIpPaBJiHHA Ha3BUYaHUMU cUTyalissMu. JlOCIiPKeHHs ClIpsSIMOBaHe
Ha aHaIi3 MOKIMBOCTEHN IUX TEXHOJOTIH I 3MEHIIIEHHS HACTIAKIB CTUXIHHUX JINX.

CyuacHi reoiH(opMalliiiHi CHCTEMH HaJalOTh KOMIUIEKCHI MOXIIUBOCTI  JUIs
€()eKTUBHOI'O0 MOHITOPUHTY CTHXIWHUX JMX, MOENAHYIOYM Pi3HI TUIHM TPOCTOPOBHUX JAHUX Y
€IMHOMY cepefoBUIlll. BOHM [03BOJNAIOTH IHTErpyBaTH iHGOpMaLi0 3 METEOCTaHIIiMH,
CYIIyTHUKOBUX 3HIMKIB, JaT4YMKIB Ta IHIIUX JDKEpes, 3a0e3Medyloud IUIICHY KapTUHY
noteHliiHuX 3arpo3. KiodoBa nepeBara GIS mosnsirae B MOKJIMBOCTI Bi3yalli3yBaTH JaHi y
BUIJIAJI IHTEPAKTUBHUX KapT, IO JJO03BOJSE YITKO BIJCTEXKYBAaTH JAMHAMIKY PO3BUTKY
HeOe3neyHux sBunl. CHUCTEMHU aHAII3YIOTh MPOCTOPOBI 3aKOHOMIPHOCTI, BUSBISIOUM 30HU
MIJBUIIEHOTO PHU3WKY Ta MPOTHO3YIOYM MOXKJIMBI CIleHapli po3BUTKY mofid. Texuomorii
peajJbHOro 4acy JaloTh 3MOTY OINEpaTHBHO pearyBaTH Ha 3MiHM CHTYallii, a iHTerparis 3
CHCTEMaMU TIOTIEpE/DKEHHs 3a0e3rnedye CBO€YacHE OMOBIilIeHHs HaceneHHs. OcoOnmBy
[IHHICTh CTAHOBJIATH MOXJIMBOCTI MOJICJIIOBAHHS, SIK1 JO3BOJISIOTH MTPOTHO3YBATH MO LIHPEHHS
MOKEX, MOBEHEH UM 1HIIMX HeOe3MeK Ha OCHOBI ICTOPUYHHUX JaHUX Ta MOTOYHUX YMOB.

['eoindopmariiifHi cucTeMy BiIIrpalOTh KIIOYOBY pPOJIb y MPOTHO3YBaHHI CTUXIMHUX
JUX, MOETHYIOUN CydacHI TEXHOJOTIl aHalli3y JaHHUX 3 MPOCTOPOBHUM MOJIEIIOBaHHSAM. BoHu
JIO3BOJISIFOTH  OOpPOOJIATH BENMKI MAacHBM ICTOPUYHHMX JAaHUX NP0 MHUHYJIL KatacTtpodw,
BUSBJISIIOUM 3aKOHOMIPHOCTI Ta (paKTOpU PU3MKY /ISl KOHKPETHUX TepuTopii. CrienianizoBaHi
QITOPUTMHU aHAJI3YIOTh TTOTOYHI METEOPOJIOTiUHI YMOBH, CTaH I'PYHTIB, piBEHb BOJIU y piuKax
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Ta 1HINI TMapaMeTpd, MPOTHO3YIOUM HMOBIPHICTh BHUHMKHEHHS HAJ3BHUYAHHUX CHUTYaIlii.
BaxmuBor mepeBaroto GIS € MOXIMBICTH CTBOPEHHS PI3HHMX CIIEHAPiiB PO3BUTKY MOIH
3aJIe)KHO BiJl 3MiH BXIJHMX [apaMmeTpiB, IO JO3BOJSE OIIHUTH TOTEHI[IHHI HACIiIKA Ta
pPO3pOOUTH ONTUMAaNbHI IUIAHW pearyBaHHsA. TeXHOJOrii MalIMHHOIO HaBYaHHS 3HA4YHO
MiJBUIIYIOTh TOYHICTH NPOTHO3IB, BHUSBISIOUU CKIAIAHI B3a€EMO3BSI3KH MK PI3HUMHU
¢dakropamu. OcobnuBe 3HAYCHHsS Mae€ IHTErpauis HPOTHOCTUYHUX MoJeNed 3 cucTeMaMu
PaHHBOTO TOMEPEKEHHs, 110 3a0e3neuye cBoedyacHe iHPOPMYBaHHS HACEICHHS Ta OPraHiB
BJIQJIU TIPO TTOTEHITIHHI 3arpo3Hu.

CBiTOBHI [JOCBiJ JEMOHCTPYE BpaKaldi MPHUKIAJN YCIIIIHOTO BUKOPUCTAHHS
reoiHGopMamiiHuX cucteM g npoTuaii cruxiiauM auxam. Y CIHA kommiekcHi GIS-
pillIeHHS aKTHBHO 3aCTOCOBYIOTBCS JUISI IIPOTHO3YBAHHS JIICOBUX TOXKEXK - CHCTEMH, TaKi SK
LANDFIRE, ananmizyloTh CTaH pPOCIMHHOCTI, METEOPOJIOTiYHI yMOBH Ta Tomnorpadiro,
JI03BOJISIFOYM 3 BUCOKOIO TOYHICTIO IepeadadyaTH HAIpPSIMOK 1 HIBHIKICTh MOIIMPEHHS BOTHIO.
B Snonii cnemianizoBani GIS-maTdopmu 1HTErpoBaHI B CHCTEMY TONEPEIKEHHS TPO
I[yHaMmi, JI¢ BOHH B PEKUMI pEATbHOTO 4Yacy OOpOOJIAIOTh JaHi CeHCMONATYHKIB,
PO3paxoBYIOUH Yac MiJX01y XBUIII Ta 30HU MOTEHLIHHOTO 3aTOIJICHHS.

VY €spomi, ocobnmuBo B Himeuunni ta Hinepmangax, GIS-texHonorii cramm oCHOBOO
JUIS CHCTEM 3axXHCTy BiJ MoBeHed. BOHHM MO€IHYIOTH TiAPOJOTivYHI MOJENi, JaHl Mpo CTaH
nam0 Ta iHPPACTPYKTYPY, JO3BOJISIOUN MTPOTHO3YBATH PO3JIMB PIUOK 3 TOYHICTIO IO OKPEMUX
OyniBenb. B Inponesii 3a npomomoroto GIS Oyno cTBOpeHO cucTeMy MOHITOPUHTY
BYJIKaHIYHOT AKTUBHOCTI, sika iHTerpye naHi 3 150 MOHITOPHMHIOBHX CTaHIiii HaBKOJO
HaliHeOe3MEeYHIINX BYJIKaHiB.

B Vkpaini GIS-texHomnorii MOYMHAIOTH AKTUBHO 3aCTOCOBYBATHCh, OCOOJMBO ISt
MOHITOPUHTY JicCOBUX MOXeX y YopHOOMIBCHKiM 30H1 Ta Kapnartax. Po3pobnena Jlep>kaBHOIO
cITy0010 3 HAI3BUYaWHUX CUTYAIlli CHCTEMa JO3BOJISIE ONEPATUBHO BUSIBISTH BOTHHIIA
MIOXKEX 3a JIOIIOMOIO0 CYMYTHUKOBHUX JAaHUX Ta KOOPAWHYBAaTH POOOTY PATYBAIbHUX CIIYXKO.
Bapro Bij3HaunTH i MikHapomHi mpoekTH, Taki sik Copernicus Emergency Management
Service, sikuil Hajae kpaiHam €Bpornu 1ocTyn 10 onepaTuBHUX GIS-manux mij yac katactpod.

Oco0MMBO TEPCIEKTUBHUM HANPSMKOM € po3poOka moOimbHux GIS-momatkiB mms
HAaceJeHHs, SKI MOE€JHYIOTh (YHKIII NONEpe/PKEeHHS Mpo HeOe3MeKy 3 MOXIIUBICTIO
3BOPOTHHOIO 3B'A3KY, KOJM MELIKaHIl MOXYTh MOBIJOMJISTH NPO BHHHUKII 3arpo3u. Taki
pillieHHs BXKe ycmilHo mpaiooTh y KanidopHhii 1y 6opoTsbu 3 moxexamu Ta B banrnazaem
TUTSL TIOTIEPEPKEHHS TIPO IIUKIIOHH.

I'eoindopmarniiiHi cCHCTEMH JIOBEIM CBOIO HE3aMIHHICTh Yy OOpoTbOi 31 CTUXIHHUMH
JMXaMH, CTaBIIM TIOTY)KHUM 1HCTPYMEHTOM JUIsi TIPOTHO3YBaHHsS, MOHITOPHHTY Ta
ONEpPaTUBHOIO pearyBaHHs. AHali3 CBITOBOro Ja0cBiny AeMmoHcTpye, mo GIS-texnomnorii
JI03BOJIAIOTH HE JIMILE 3MEHINYBAaTH MacIITabu KartacTpod, a W pATyBaTH JIIOACHKI JKUTTS
3aBJIIKH CBO€YACHOMY IoNepekeHHI0. KIloyoBi mepeBaru IMX CHCTEM - BUCOKHM pIBEHb
TOYHOCTI TPOTHO31B, MOXJIUBICTh KOMIUIEKCHOIO aHajJi3y pI3HOMAaHITHUX JaHUX Ta
eexTHBHA Bi3yallizalis iHdopMalii Juis NpURHATTS pillieHb.

[lepcniektuBu po3Butky GIS y cdepl nMBUIBHOrO 3aXMCTy NOB'SI3aHI 3 IHTETPALI€lO
HITYYHOTO 1HTENEKTY s OUIbII TOYHOTO MOJENIOBAHHS PHU3HUKIB, PO3BUTKOM MOOUIBHUX
pillieHb U HaceleHHS Ta BJOCKOHAJEHHSIM MDKHApOJHUX CHCTEM OOMIHY JaHMMH.
Oco061MBO BaXKIIMBUM € TMOJANIbIIE BIPOBAHKEHHS [IUX TEXHOJIOTiH B YKpaiHi 3 ypaxyBaHHAM
CBITOBOTO JIOCBIAy Ta HalllOHAJILHUX ocoOnauBocTell. BripoBamkenHs cyyacHux GIS-pimens y
CHCTEMY LIUBIJILHOTO 3aXMCTy MA€ CTaTU MPIOPUTETHUM HAIPSIMKOM JUIS 3MEHIICHHS PU3HUKiB
Ta HACIIAKIB CTUXIHHUX JTUX.
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INFLUENCE OF LOW TEMPERATURES ON THE CAPACITY
OF LITHIUM-ION BATTERIES IN UAVS
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Unmanned aerial vehicles (UAVS) are widely used in the operations of the emergency
rescue service for conducting search and rescue operations and predicting the dynamics of
emergency situations (ES).

It is important to emphasize that the tasks that UAVs need to perform in winter under
sub-zero temperatures, snowfall, and adverse weather conditions (fog, wind gusts) are quite
extensive. These include monitoring the condition and congestion of highways, assessing the
presence and complexity of traffic jams, supporting search and rescue operations both on land
and over water surfaces, and monitoring critical infrastructure facilities [1]. A significant
challenge is the operation of drones in low winter temperatures in open environments, as their
battery life depends on the ability of the battery to retain charge.

Each battery has a specific temperature range for recommended storage. Temperatures
above or below these limits can negatively impact the battery, reducing its operating time.

Excessively high temperatures accelerate chemical reactions, including the degradation
of electrode materials. This degradation leads to the breakdown of active electrode materials,
destroying the crystalline structure of substances capable of absorbing and releasing lithium
ions. As a result, the electrode’s effective area for interaction with the electrolyte decreases.
Since this process governs the accumulation and release of chemical energy, battery capacity
significantly declines [2].

Conversely, at low temperatures, all processes slow down, increasing internal
resistance. The electrolyte becomes more viscous, obstructing the movement of lithium ions.
When ion movement slows, battery charging also takes longer [3].

To examine the impact of low temperatures on battery capacity, high-current lithium-
ion batteries from different manufacturers, used in UAVSs, were selected. Experimental studies
have shown that at low temperatures, the capacity of lithium-ion batteries decreases, and as
the temperature drops, the rate of irreversible capacity loss per cycle increases. Batteries from
well-known and reputable manufacturers demonstrated better performance.
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