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PE®EPAT
LLleBuyeHKO AHApil PycnaHosuy

«PoTOrpamMeTPUYHI MiAXoAn Npu AOCAIAXKEHHI BOAHOT epo3il rPyHTIB»

AKTyanbHICTb  TeMu. 3 yacy HabyTTd  YKpaiHOW  He3aneXHoCTi
CMOCTepIralThCA TEHAEHUIT [0 3eMenbHO-MPaBOBUX peopm B opraHisayii
3emenbHOro ¢oHay. MNMpu TakoMy Nigxoaie HeOOXIAHUM BAOCKOHANEHHA  CUCTEMU
3eM/IeYCTPOKD: ONTUMANIbHWIA MOAIN 3eMeNlbHOro (oHAy, (hOpMyBaHHSA €KOMOrivyHO
36anaHcoBaHUX arponaHAawagTis. BignoBi4HO  MEpLIOYeproBOd  33jauverd €
MornnGNeHNn aHanis i knacugikauis MeTo4iB BM3HAYEHHSA | 3anobiraHHA MNposBiB
eposiiHMx npouecis  (BOAHOT, BIiTPOBOI, ipurayiiiHOl TOW,0), BCTAHOB/IEHHSA
AOMIHYHOUNX (PAKTOPIB AN KOHKPETHOrO PerioHy.

Mpouec eposii rpyHTIB AK pe3ynbTaT AiT NPpUPOLHO-aHTPOMOrEHHUX YMHHUKIB,
WO CNpUYMHAE [erpajauito PoAHYOro Lapy, 3aBAaE 3HAYHMX EKOMOMYHUX |
eKOHOMIYHUX 36UTKIB. HagMipHO IHTEHCMBHE BWKOPUCTAHHA OPHUX 3eMeflb Ha
CXunax npu3BoAUTbL A0 MOPYLUEHHA eKONorivYHO 36a1aHCOBAHOr0 CMiBBiLHOLLEHHS
naow, pinni, NPUPOSHUX KOPMOBWUX Yrifb, niciB Ta BofgoVM. Lle HeraTuMBHO
MO3HAYMIOCA Ha CTIMKOCTI arponaHgwadgTiB i 3yMOBW/IO 3HA4YHE TEXHOreHHe
HaBaHTaXXEHHA Ha ekoctepy. HafiiHe KinbKicHe 06rpYHTYBaHHA I'PYHTO3aXMCHOIo
3eM/IeyCTPOI0 Ta MPOTMEPO3IAHOINO 3eM1epobCcTBa HEMOX/IMBO  3L4IACHUTU  6e3
[EeTaNlbHOr0 BUW3HAYeHHA napameTpiB, WO BNAMBAKOTbL HA MNpouecn eposii 3
BpaxyBaHHAM  (paKTUYHOI  CTPYKTypu3auil  3eMNeBOMIOAIHb.  [LOMiHYHOUMMU
(pakTOpamMy BUHWKHEHHS Ta IHTEHCUBHOCTI MPOTiKaHHSA BOAHOI epo3il € BNacTUBOCTI
'PYHTIB  (CTPYKTYpHO-arperaTHWiA  cTaH, BOAOMNPOHUKHICTb, MOPUCTICTb) Ta
MOPMONOTiYHI XapakTepucTukn pensedy (KpyTusHa, KpUBM3HA, OOBXWHA, (hopma,
ekcnosuuia cxunie). TnaHyBaHHS CrocTepeXeHb HeobXigHO 3filicHoBaTU 3
BpaxyBaHHsIM MacwTaby AocnifKeHb KOHKPeTHOro aktopa. Lleil gianasoH nuTaHb
(hopMy€e CBOEYACHICTb Ta aKTya/IbHICTb 3anponOHOBaHUX B AucepTayil 4OCNIAKEHb.

BukopuctaHHa  (hoTOrpaMMETPUYHUX Ta  KapTorpaiyHux MeToA4iB Yy
KOMOIHaLIT 3 CydacCHUMU MeToLaMu 0O6pOOKN BENUKOT KiIbKOCTI BXIAHOT iH(opMaLii
BM3Ha4atOTbCA MipO0 HEOOXiAHOT AeTanbHOCTI AOCNIAXKEHb, & TAKOX E€KOHOMIYHOH

HEMOXX/IMBICTIO ~ OpraHizauii  NOCTIMHUX  MOHITOPUHIOBMX  CMNOCTEPEXEHb 3a
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AocnigHUM 06’ekToM. [Ons aHanisy (akTopiB, WO CAPUYMHAKOTL BUHUKHEHHA Ta
IHTEHCMBHICTb N/OWMHHOT epo3il HeJOCTaTHLO BMKOPWUCTOBYBATU /INLLE Te0fe3nNYHI
MeToaun. 3abe3neyeHHsA HeobXiAHOT e)eKTUBHOCTI NMONbOBUX POBIT 3 METOK EKOHOMIT
yacy Ta nepeHeceHHs OCHOBHUX BUMIpPIOBaHb B KaMepasibHi YMOBW MOX/IMBE LUIAXOM
BUKOPUCTaHHA (hOTOrpamMmeTpuyHOro nigxogy. B CBOK uepry [OCHigXKEHHS
CTepeosnioro- NAaHIMETPUYHUX, MOPOBUX Ta OLIHKM (inbTpauiiHMX BNacTUBOCTEW
'PYHTIB CNPUAOTL KpawoMy po3yMiHHIO MPOLecy BOAHOT eposii.

MeTow faHoi  KBanihikauinHOT pobOTM €  BU3HAYEHHA  KOHLenuii
(hoTOrpaMMETPMUYHOrO0  BM3HAYeHHA  napameTpiB  cybmofenei  NPOrHO3HOI
MYNbTUMNIKAaTUBHOT MOAeNi BOAHOT epo3ii Ha OCHOBI A-(YHKLiA.

O6€KTOM [JoCnig>KeHHs € [ferpagosaHi 3emni  BonuHcbkoro Oninns
BHACNiA0K BOAHOT epos3il.

MpeaMeTOM [LOCNig>KEHHA € poTorpammeTpuyHnii Ta PEM- MiKpOCKONIYHWI
nigxogn npu  AOCNIIKEHHI rpouecy BOAHOI epo3ii 3 METOK  PO3PO6KK
a/lbTEPHATUBHUX  MaTeMaTUYHUX MOAeNeln po3paxyHKy MJOWMHHOMO  3MUBY
afanToBaHWX A0 perioHasbHUX YMOB BosvHcbkoro Oninns.

MpaKTU4He 3Ha4YeHHA ofep>KaHuX pesynbraTtie. Ofep)xaHi pe3ynbTatu
MOXYTb OyTM BUKOpPWUCTaHI B pPob6OTI eposie3HaBUiB A1 BCTAHOB/EHHSA
3a1eXXHOCTE MK NPOTUEPO3INHOK CTIAKICTIO PYHTY, PO3MIpOM MiKPOYacTOK
Ta NOPOBMM MPOCTOPOM [OCNIMKYBaHUX 3paskiB IPyHTY; A1 (epmMepCbKux
rocnofapcTe nifg 4ac nNPOEKTyBaHHA MPOTUEPO3iMHUX Cnopya Ta 3axoais,
MOB’A3aHNX i3 paLioHa/IbHUM BUKOPUCTAHHAM TEPUTOPIT.

Keaniikayirina poboTa 6akanaBpa MiCTUTb 43 CTOpIHOK, 5 Tabnuup, 6
PUCYHKIB, CMIUCOK BMKOPUCTaHUX mkepen i3 30 HaliMeHyBaHb.

Knto4oBi cnoBa: eposiliHi  npouecy, BoAHA eposis, MN/OWWHHA epo3is,

(hoTOrpamMMeTpis, MOZENOBAHHS.



ABSTRACT

Andriy Shevchenko
" Photogram metric approaches in the study of water erosion of soils ™

Actuality of theme. Since Ukraine gained independence, there have been
trends towards land legal reforms in the organization of the land fund. With this
approach, it is necessary to improve the land management system: optimal division of
the land fund, formation of ecologically balanced agricultural landscapes.
Accordingly, the primary task is an in-depth analysis and classification of methods
for determining and preventing manifestations of erosion processes (water, wind,
irrigation, etc.), establishing dominant factors for a specific region.

The process of soil erosion as a result of the action of natural and
anthropogenic factors, which causes the degradation of the fertile layer, causes
significant ecological and economic damage. Excessively intensive use of arable land
on the slopes leads to a violation of the ecologically balanced ratio of arable land,
natural fodder lands, forests and water bodies. This had a negative impact on the
sustainability of agricultural landscapes and led to a significant man-made load on the
ecosphere. A reliable quantitative substantiation of soil protection land management
and anti-erosion agriculture cannot be carried out without a detailed determination of
the parameters affecting erosion processes, taking into account the actual structuring
of land holdings. The dominant factors of the occurrence and intensity of water
erosion are soil properties (structural-aggregate state, water permeability, porosity)
and morphological characteristics of the relief (steepness, curvature, length, shape,
exposure of slopes).Planning of observations must be carried out taking into account
the scope of studies of a specific factor. This range of issues forms the timeliness and
relevance of the research proposed in the dissertation.

The use of photogrammetric and cartographic methods in combination with
modem methods of processing a large amount of input information is determined by
the degree of necessary research detail, as well as the economic impossibility of

organizing constant monitoring observations of the research object. It is not enough
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to use only geodetic methods to analyze the factors causing the occurrence and
intensity of planar erosion. Ensuring the necessary efficiency of field work in order to
save time and transfer the main measurements to camera conditions is possible by
using the photogrammetric approach. In turn, studies of stereologo-planimetric,
porous and filtration properties of soils contribute to a better understanding of the
process of water erosion.

The purpose of this qualification work is to define the concept of
photogrammetric determination of parameters of submodels of predictive
multiplicative model of water erosion based on R-functions.

The object of the study is the degraded lands of Volyn Opilya due to water
erosion.

The subject of the research is photogrammetric and SEM-microscopic
approaches in the study of the water erosion process with the aim of developing
alternative mathematical models for the calculation of planar washout adapted tq the
regional conditions of the VVolyn Opilia.

Practical significance of the obtained results.The obtained results can be used
in the work of erosion scientists to establish the relationship between anti-erosion
resistance of the soil, the size of microparticles and the pore space of the studied soil
samples; for farms during the design of anti-erosion structures and measures related
to the rational use of the territory.

The bachelor's qualification work contains 43 pages, 5 table, 6 figures, a list of
used sources of 30 items.

Key words: erosion processes, water erosion, planar erosion, photogrammetry,

modeling.
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BNCHOBKU

[laHO TpYHTOBHMIN aHani3 i Knacugikayis mMaremaTM4yHUX Mofenei Ta
MeTOZIB AOCNiLKEeHHS BOAHOI epo3il, BCTAHOBNEHI AOMIHYHOUI (DaKTOpK iX NpPosBY,
0Or'pyHTOBAHI KPWUTWYHI TeHAeHUIT AWHamik/ MNOWMHHOI epo3ii TPYyHTOBOro
MOKPUBY A1 KOHKPETHUX perioHasibHUX YyMOB niBAHA BonnHi. 3pobneHo akueHT
Ha BAOCKOHaNIEHHI MeTOAiB AOCNIAKEHHA BOAHOT epo3ii 3 3aCTOCYBaHHAM KOPOTKO
6asucHoi oTtorpammeTpii  (KB®) Ta pacTpoBOi e/IeKTPOHHOT MIKPOCKOMiT
(PEM).

B pe3ynbTati aHanisy KinbKiCHUX XapaKTePUCTUK epos3iiHOro CTaHy
BCTAHOB/IEHO: 3a OCTaHHiI 25 poKiB M/oLla epofoBaHMX 3eMeNb 36iNblnIaca Ha
50 TMC. ra; eKcTpeMasbHO-MaKCMMalbHWUA 3MUB CTaHOBUTbL 21  T/ra/pik;
CepefHbOPIYHI TemMny NPUPOCTY 3MUTUX MJIOLL CifIbCbKOrOCMnoAapCbKuX 3emesib
3HaxoAAaTbCA B MeXax 2-2,5 %.

BukoHaBLWN aHani3 Cy4yaCHUX epo3ie3HaBUMX [OCMIAXKeHb, MOXHa
3p06UTN BUCHOBOK MPO 3HAYHY Ki/IbKIiCTb MeTOAIB Ta MaTeMaTUUYHUX MOAenein
MNOLWMUHHOIO 3MMUBY I'PYHTY GiNbLUICTb 3 AIKUX HOCATb CY6’€KTUBHMWIA XapakTep.
Lle 3ymoB/iieHe OOMEXEHICTIO ANns TepUTOPIT AOCNIMKEeHb OTPUMAHUX AaHUX Ta
CKNAAHICTIO BIATBOPEHHA EKCMepPMMEHTIB B HATYpPHMX YMOBax. 3 METOK
YHUKHEHHA 4YaCTKOBOI MOAIGHOCTI i OTPMMaHHA HEeAOCTOBIPHMX  AaHUX
3anponoHOBaHO 3A4IMCHUTU [OCNIIKEHHS 3MUBHUX MPOLECIB perioHanbHoro
piBHA BonuHcbkoro  Onminna  pisHumm  nigxogamu  (PEM-mikpockonis,
KOpoTKo6a3ncHa potorpammeTpis, TemaTUyHa KapTorpagis).

B cyyacHMX HayKOBO-NPakKTUYHUX MOHITOPUHIOBUX [LOCAIMKEHHAX
eposiiHO Hebe3nevyHnx 3emesib HEOOXiAHO BpaxoByBaTy NPoO6eMU paLioHaIbHOro
BUKOPWUCTAHHA Ta OXOPOHW 3emeflb 3 nornepefHiM  34IACHEHHSM  OLiHKM
ICHYIHOYOro, MPOrHO3YBaHHA MOX/IMBOrO CTaHy 3eMefIbHUX PecypciB, a TaKoX
BCTaHOB/IEHHA  3aKOHOMIPHOCTEM MOLUMPEHHSA  JerpajauinHnux npouecis 3
LUIMPOKMM BNpoBamKeHHAM IMIC-TexHonorin.

HeBifg’eMHOIO  CKNafoBOK  MOBHOWIHHOrO  BMBYEHHA  epo3iiHMX
MpoLeciB B Cy4yaCHUX epo3ie3HaBUMX [OCMIMKEHHAX OKPIM MOMbOBMX Ta

3aKpUTUX TECTOBUX MalifaHuuKiB € nabopatopHi. OCKiflbK1U roN0BHUM 06°€KTOM
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OEeCTPYKTUBHMX MPOLECiB  3MWUBY € T[PYHTM [OUINBHO 30CepeauTuch Ha
MOX/IMBOCTI HayKOBOr0O po3rNsfy BMacTUBOCTEW POLKOYOro Lwapy. $KLOo
roBOPUTK NPO METOAM AOCNifXeHb BMaCTUBOCTEN I'PYHTIB, TO OCHOBHMMU ab0
KNnacuyHMMM € nabopaTtopHO- eKkcnepmmeHTasibHi MeToau ((i3uyHi, ¢i3nKo-
XiMiYHi, XiMi4yHI 1 6ionoriyHi  aHanisun), SKi  BUKOPUCTOBYHOTLCA  [ANA
CTaTUCTUYHOTO aHaNi3y PEYOBUHHOrO CKAagy [pPYHTIB (rpaHy/10MeTPUYHOro,
MiHepasioriyHoro, XiMmiyHoro). NMpoTte BUKOPUCTAHHA K/TACUYHUX TPYHTO3HABYMX
MigxXo4iB He 3aBXAu BUNpPaBLoOBYE cebe 3 TOUKM 30pYy OMepaTMBHOCTI Ta
HasBHOCTI He0bXigHOro o06nafHaHHS i3 3HAHHAM MeTOAMK.
CyuacHi 3acobu (ikcyBaHHS 006’ekTiB y (poTorpadiyHy abo LuMppoBy
(hopMy Ta OrnpautoBaHHA OTPUMAHMX JaHWUX HA BMCOKOLUBMAKICHUX KOMN’OTEepax
[03BOJISE 3AIACHIOBATA BUBYEHHS HaWAPIiGHILLIMX YaCTOK i3 iHLIOT, HeCTaHAAapPTHOI
CTOpPOHWU. Hamu nponoHyeTbCA MPOBECTU AOCNIMKEHHA OEAKUX XapaKTepuCTUK
TUNOBUX [PYHTIB BonvHCbKOro Oninfg 3 METOK CTBOPEHHS ONTUMaNbHUX, #
e)eKTUBHMX Ta ONepaTUBHUX anropuTMIB aHasidy NpoTUepo3inHUX BNacTUBOCTEN
3a gonomoroto PEM-mikpockonii.

O6rpyHTOBaHO AOUINBbHICTb BUKOPUCTAHHA (OTOrpaMMeTPUYHUX METOZIB
LOCNIIKEHHS MNOWMHHOT epo3ii Ta BNaCTUBOCTEN I'PYHTIB AK ONepaTMBHOI0 aHaiory
BIANOBIAHUX KMAaCUYHUX AOCNIIKeHb (KOPOTKO6a3ncHa (hoTorpaMmMmeTpis - CTOKOBI
MalgaHumkyM, PEM-Mikpockonis -  IpyHTO3HaBYi  AOCNILKeHHS). Baxnusum
(haKTOPOM epo3iliHNUX NPOLECIB € MOPOBMIA NPOCTIP Ta rpaHy/IOMETPIA OPHOro wapy
'PYHTIB.
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