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Abstract: The paper examines the physical and mathematical principles governing soil
moisture formation and the transformation of precipitation into components of
river runoff within the river basins of the Carpathian-Podillia region. A central role in
the study is assigned to the soil profile as the leading element of the vertical
structure of a catchment, which performs the functions of moisture accumulation,
redistribution, and loss during the formation of rainfall floods and low-flow
conditions. It is demonstrated that soil properties-namely granulometric
composition, porosity, water-holding capacity, and the filtration coefficient-
determine the intensity and relative contributions of infiltration, subsurface flow,
surface runoff, and evaporation.

The relevance of the study is driven by the increasing frequency of extreme
hydrometeorological events, the need to improve the accuracy of short-term flood
forecasting, and the necessity to refine runoff formation models under conditions of
pronounced spatial heterogeneity of soil and landscape characteristics. The current
state of scientific research on soil water movement modeling is analyzed, including
the contributions of both national and international scholars who established the
theoretical and methodological foundations for studying infiltration, subsurface
flow, and evaporation processes.

The paper generalizes approaches to the parameterization of slope runoff processes and
flood hydrograph formation, taking into account slope geometry, the degree of
convergence or divergence, and surface roughness. Analytical expressions
describing water generation on slopes of different types are presented, and the role
of slope constants and water generation intensity in forming inflow to the channel
network is defined. Particular attention is paid to the active soil layer as a
transformation chamber within which the main losses of slope runoff occur.

The vertical structure of the soil column is examined in detail, and at least three
functional levels are distinguished: the near-surface layer, the active layer, and the
zone of relative water retention transitioning to groundwater. It is shown that
agrometeorological and agrophysical constants (wilting moisture content, minimum
and maximum field capacity), together with the filtration coefficient, constitute the
basic parameters for a quantitative description of soil water regime. Indirectly,
these properties are reflected in the statistical characteristics of the spatio-temporal
distribution of soil moisture.
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Within the framework of the study, the dependence of the filtration coefficient on the
granulometric and genetic composition of soils in eastern and western Podillia is
analyzed. Generalized filtration coefficient curves are constructed for different
genetic soil horizons, enabling the application of the obtained results in basin-scale
runoff models at the regional level. It is established that the upper soil horizons (0-
10 cm and 10-20 cm) are the most sensitive to moisture variability, whereas deeper
layers respond to precipitation with a temporal delay.

Several methods for estimating evaporation are considered and compared, including the
equation proposed by M.I. Budyko and modified relationships based on Dalton’s
law. It is shown that evaporation coefficients are not constant values but vary
depending on soil layer depth, current soil moisture content, and atmospheric
moisture deficit. The results of calculations of the contribution of individual soil
layers to evaporation losses during different time intervals of the vegetation period
are presented.

The obtained results indicate that total evaporation from the soil column is formed as an
integral effect of water losses from all its layers, while the contribution of deeper
horizons increases as the near-surface layers dry out. An approach for estimating
the relative contribution of individual computational soil layers to total evaporation
is proposed, which can be applied in the development of physically based water
balance models.

The practical significance of the study lies in the possibility of using the developed set of
landscape-hydrological parameters to model various phases of river runoff, improve
rainfall flood forecasting methods, and assess water resources of small and
medium-sized river basins. The proposed approaches retain a high degree of
universality and can be adapted to other physical and geographical conditions
provided that an appropriate information base is available.

In summary, it is concluded that the temporal variability of soil moisture is governed by
the interaction of two opposing processes-infiltration and evaporation-the intensity
of which is controlled by soil properties and meteorological conditions. Accounting
for these regularities is a necessary prerequisite for increasing the reliability of
hydrological calculations and forecasts in the river basins of the Carpathian-Podillia
region.

1. INTRODUCTION

Over the past thirty years, numerous works have been published in domestic and foreign
literature associated with reviewing methods of mathematical modelling of water movement in
the soil. A new level of computational work has been clearly outlined, linked not only with the
development of ideas about natural processes but also with the emergence of new opportunities
created using modern software.

For the first time, the hillside flowing and the filtration processes in the catchment soil layer
were described by A.M. Befani (1967).

The main provisions and concepts of soil moisture dynamics are presented in the works of
Crawford (1966), Huggins (1966), Jacob (1950), Wiseman (1979), Hanks (1985), Freeze (1972),
Aron (1979), Swain (1998), Inoue (1992), Cohen (1979), Webb (1980).

Modern improvements were proposed by Tang (2000), Buytaert (2004), Zhao (2013), Song
(2013), and Jenson (2019).

The defined nature of the process and the possible ways of solving individual cases of the
corresponding task are highlighted. For example, the proposed equations for calculating the water
formation and the hydrograph of water discharge from the slopes of the variable from the
converging and diverging width of the slope surface of the catchment:

a) for a convergent slope in the absence of inflow:

n+1
(TR o AL A0 A S
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b) for slopes with a constant or varying width:
(n+1)CY”@+@:h. (2)
ox ot

In equations (1) and (2):

C - slope constant, depending on the slope and structure of the surface;
Y —depth of evenly distributed flow;

X —slope length;

t —the time interval from the beginning of this form of flow;

h —the intensity of water formation;

L — the radius of curvature — degrees of surface convergence;

N —a parameter that depends on the roughness of the slope.

2. RESULTS

The improvement of the known short-term projection standards and the general
development of the knowledge of river hydrology lead to the need for quantitative interpretation
of landscape characteristics - parameters of the flow formation model.

An adapted structure of the basin system of the formation of the flood layer is proposed for
the parameterisation of the flood formation model in the Carpathian-Podilia region's river basins.

The system of landscape hydrology is formed by at least three leading sectoral subsystems:
basin, streambed, and flow regime. Within the first, higher-level ranking units are types of
surfaces, an analogue of landscape zones in a vertical mountain range or, conceivably, physical-
geographical provinces of a plain. After them, in decreasing order, the degree of economic
development, the calculated model area, and the calculation point.

The active layer of the soil is the leading transformation chamber of the entire flow
formation process. Its significance is contained in all subsystems and covers most of the blocks of
the corresponding mathematical models.

Within the limits of only a separate soil column, there are at least three more vertical
subsystem levels:

o the near-surface layer (at a depth of the tillering node)

o "active" layer

o relative water retention (zone of transition to groundwater)

Furthermore, the transformation factors are the soil's structure and granulometric and
genetic nature.

Agro-hydrological constants directly occur as soil parameters (moisture withering; minimum
and whole field moisture content), as well as: filtration coefficient of the soil column, water
filtration into relative water retention). Indirectly, soil properties and climatic conditions are
transmitted by the parameters of statistical distributions (dispersion, asymmetry, coefficients of
the regression equation between the moisture of individual soil layers). The matrix of the
combination of these parameters is a numerical characteristic of the corresponding soil type.

In the sequence of model calculations, the following chain of predictors assessment
functions: 1) a representative point - a group of parameters of the soil, plant cover, and economic
development of the territory; 2) calculation area — a group of slope transformation parameters,
primary basins, active soil layers; 3) calculation basin - parameters of the pre-streambed and
streambed transformation; 4) closing structure — influence function with corresponding
parameters.

The model of the formation of all phases of river flow can use the array of landscape and
hydrological parameters. The basins' soil layer is considered a little-studied link of the system
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"precipitation - catchment slope - streambed". Inside this layer, the most critical processes form
the loss of slope flow and the slope hydrograph. Discrete measurements of soil moisture over time
compel us to resort to calculation methods for determining productive moisture. And identifying
the boundaries of flow-forming complexes can eliminate the need for more information about the
spatial field of moisture, within which the vertical profiles of agro-hydrological constants can be
considered quasi-homogeneous. The filtration coefficient is dependent on other physical and
mechanical properties of the soil.

The process of the formation of a slope inflow only at open slope includes: at the first stage
of formation, in the more moistened streambed part of the catchment, subsurface, and in some
short time intervals, surface flowing, as well as the formation of excess moisturisation of the
microsurfaces of low areas, replenishing the soil moisture deficit of convex surfaces of the slope
and the emergence of the horizontal component of intrasoil runoff for soil saturation.

The influence of both granulometric and genetic characteristics of the soil column allows us
to generalise the curves of the filtration coefficient for the entire region (Fig.1)
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Fig. 1. Generalised filtration coefficients according to the granulometric composition of eastern (lower figure)
and western (upper) Podilia. A, B, C - genetic horizons of soils.

The procedure for detecting the evaporation capacity of genetically and mechanically
separated soil layers - the properties of the evaporation coefficient, is somewhat more
complicated.

There are several methods for determining evaporation from the soil. We will consider two
methods as an example. The first is the evaporation equation by M. Budyko:
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W, (L-bEy/2y) + P+ K +M =Y —1
- 1+bE,2y

where W, i W, - initial and final reserves of moisture in the root layer of the soil, b -

W, , 3)

biological coefficient, which depends on the phase of plant development; E, - evaporation; Yy —

the productive value of the lowest moisture capacity; K - groundwater recharge; P -
precipitation; M - soil moisture deficit before the state of productive moisture saturation; Y —
surface runoff; | — infiltration beyond the root layer of the soil. All values (except D) in
millimeters (mm The calculation according to equation (1) is carried out by time intervals, which
are assumed to be equal to decades, the value Wh for this decade is assumed to be equal to the

value W, for the previous one.

The second method is quite simple in structure. It is slightly modified on the basis of A.
Dalton's law.

dE

—=Alg, —e 4

G oAk-e) @
as:

E:k[vvm_Ws] (5)

where E — evaporation from the soil, K — coefficient of turbulent diffusion of moisture,
W, — maximum soil moisture value, W, — real moisture value.

W =Wexp(-E,/W_)  (6)

Evaporation from the soil surface at any time equals the sum of all water losses in all soil
layers. For each of the latter, applies the equation:

W; =W, exp(—kiEq /(Wp,)i) (7)

The problem of evaporation calculation is the estimation of evaporation. Here the known
ratio can be used:

E, = (x'cosa)dAt, (8)

where d — average deficit of air humidity for the calculated time interval. The value of the
coefficient X' is within (0,3-0,6)10 m/(mbars) depending on the type of the soil surface.

K is not a constant, - it differs by soil layers and depends on moisture, especially in the
near-surface layer. Obviously, the thicker the layer, the more moisture it can hold and the higher
the evaporation coefficient.

We can combine the process of evaporation and transpiration into total evaporation,
proportional to the soil moisture level, determined with sufficient accuracy by A. Dalton's law.

Evaporation coefficients are determined by the inverse problem from the expressions:

W, =W, -exp _;(V\\//V—,d +P (9
HEB
From this formula, the evaporation coefficient will be equal to:
—y= WH6 InWi+1 -P
W-d W
where W - soil moisture level, d — humidity deficit in the air, P — precipitation. According
to these formulas, the coefficients of a separate share of the estimated soil layers in the
evaporation process during April-July were calculated (Table 2).

Table 1. Coefficients of the share of water loss through a specific layer for evaporation at

stationary observation sites

, (10)
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| o010 [ 1020 [ o020 | 205 [ 050 0-100
Field 2 Novodnistrovsk
18.04-28.04 0,0016 0,00134 0,001 0,00043 0,0005 0,00035
28.04-08.05 0,00516 0,0039 0,031 0,0016 0,00175 0,00112
08.05-18.05 0,0071 0,0051 0,00356 0,0011 0,001314 0,00055
18.05-28.05 0,0029 0,003 0,0028 0,00144 0,00178 0,00075
28.05-08.06 0,00177 0,0018 0,00161 0,0005 0,00078 0,000635
08.06-18.06 0,042 0,01 0,0032 0,0026 0,00085
18.06-26.06 -0,0029 0,003 -0,004 0,00039 -0,0013 -0,00049
26.06-9.07 0,0061
Field 1 0-10 10-20 0-20 20-50 0-50 0-100
18.04-28.04 0,0013 0,00134 0,001 0,0042 0,00043 0,0028
28.04-08.05 0,00594 0,0048 0,0036 0,00132 0,0017 0,0012
08.05-18.05 0,00362 0,0047 0,0029 0,00146 0,00132 0,000626
18.05-28.05 0,00363 0,0021 0,0025 0,0014 0,00174 0,00123
28.05-08.06 0,0022 0,00152 0,0015 0,00056 0,0006 0,00056
08.06-18.06 0,027 0,0115 0,00011 0,0022 0,00086
18.06-26.06 -0,0072 0,0026 -0,004 0,000051 -0,0016 -0,00056
26.06-9.07 0,0049
09.07-18.07 0,052 0,018 0,00767
Chernivtsi 0-10 10-20 0-20 20-50 0-50 0-100
17.04-29.04 0,0775 0,00144 0,0125 0,0056 0,0032 0,0022
29.04-07.05 -0,0113 -0,00063 -0,00054 -0,001 -0,0024 -0,0022
07.05-19.05 0,01 0,0074 0,0066 0,0042 0,005 0,0033
19.05-28.05 0,0317 0,00037 0,00024 -0,00035
28.05-06.06 0,111 0,079 0,031 0,003 0,00172 0,0023
06.06-18.06 0,0178 0,008 -0,0017 0,0017 0,00028
18.06-26.06 -0,0149 0,034 -0,0099 0,0036 -0,00012 -0,00018
26.06-9.07 -0,0014 -0,0023

The consistent change in soil moisture over time is subject to two opposite physical
processes: infiltration and evaporation.

Physical evaporation and infiltration differ quantitatively according to the soil's individual
genetic and mechanical horizons.

Evaporation from the soil column is equal to the sum of water losses in all soil layers. The
absolute and relative contributions of each soil layer to total evaporation at W(Z)zW0 can be

determined as follows:

AE; =Wol, [[1-®(z/R)Idz,  (11)

ne Z, i Z, —borders of the i soil level and

AE, 1%, -
k; === /ﬂ/ZEJl[l—O(z/R)]dz (12)

Table 3 The relative contribution of the estimated soil layer at AZ=0,1m

R

ESL 0,1 0,2 0,3 0,4 0,5

1 0,791 0,504 0,363 0,283 0,231
2 0,188 0,287 0,258 0,222 0,192
3 0,020 0,136 0,170 0,167 0,155
4 0,001 0,052 0,103 0,120 0,122
5 0 0,016 0,057 0,082 0,093
6 0 0,004 0,028 0,054 0,068
7 0 0,001 0,013 0,032 0,049
8 0 0 0,005 0,019 0,034
9 0 0 0,002 0,011 0,022
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0 0 0,001 0,005 0,014

10
10

Z 1 1 1 0,995 0,980
i=1

R - the estimated soil layer chosen (m). With the increment of R contribution of lower-lying
soils increases. The latter are included in evaporation when the upper horizons will slightly dry up.

3. CONCLUSIONS

The system of evaluating, forecasting or calculating flood hydrographs includes methods
based on knowledge of the physical and statistical content of the processes of the temporal and
spatial distribution of precipitation, the transformation of water volumes on the surface and in the
soil capacity of the runoff basin towards the slope and streambed

Physico-mathematical modelling of rainwater runoff is widely represented by component
models with concentrated parameters that describe the transformation of flood waters on the
slope by a linear function.

In the field of flow calculation in the river basin, there is a significant discrepancy between
the values of the predictors calculated according to a certain methodology for freshets or floods
with the materials of real observations of the predictor. Particularly in cases where the parameters
of the underlying surface are essentially mosaic or simply different from the so-called "typical" of a
particular region. The aforesaid is distinguished by sufficient universality, and it preserves in a
chain sequence the genetic stages of the formation and transformation of the water flow in the
basin system.

The filtration coefficient of Carpathian-Podilia soils is determined by the proportion of the
smallest field moisture capacity, wilting moisture and the coefficient of variation of soil moisture.
The layers 0-10 and 10-20 cm are more sensitive to moisture variability. An increase in productive
moisture is observed the same day after the rain or the next day after. At a depth of 20-50 cm, an
increase in productive moisture is observed only on the 2nd-3rd day after the rain, provided the
precipitation is greater than 5-10 mm. And for a depth of 50-100 cm, this process takes 2-4 days.
All regularities vary spatially depending on the soil properties of the territory.
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FanuHa Kos6iHbKa , AniHa AAauyK

YepHiBeLpbKMIA HaLioHaNbHWUI yHiBepcuTeT imeHi lOpia PeapkoBurya,

Kadeapa ¢isnyHoi reorpadii, reomopdonorii Ta naneoreorpadii

MpuHUMNK OLiHKKM NapameTpiB BO/IOTrOCTi FPYHTY B piukoBOMY baceiiHi

Knwouosi cnoBa: iHdinbTpauin, rpaHynomeTpuyHuin cknag, Kapnato-MoginbCbKknin perion,
BOJIOTICTb IPYHTY, NOPUCTICTb, KoedilieHT dinbTpaui.

AHoTauia: Po3rnaHyTo ¢i3MYHi Ta MaTeMaTMyHI 3acaam popmyBaHHA BOJIOFOCTi IPYHTY i
TpaHcpopmauii onagiB y CKNafoBi PiIYKOBOrO CTOKY B MeXKax piuKoBMX baceiHis
Kapnato-lNoginbcbKoro perioHy. LleHTpanbHe Mmicue y [OChigKeHHi BiaBeneHo
I'PYHTOBIN TOBLLi AK NPOBIAHOMY e/leMeHTY BEPTMKa/bHOI CTPYKTYpU BOA0360pY, WO
BMKOHYE OYHKLiIO aKymyAauii, nepeposnogisy Ta BTpaT BOAOIM B NPOLECI
bopMyBaHHA [OLWOBMX MABOAKIB | MeXeHHOro CToKy. [loKasaHo, wWo came
BNACTUBOCTI FPYHTY - FPaHY/IOMETPUYHUIA CKNaA, MOPUCTICTb, BOAOYTPMMYBasIbHa
3[aTHICTb Ta KoedilieHT ¢inbTpaLii - BU3HAYalOTb IHTEHCUBHICTb i CNiBBiAHOLWEHHA
MiXK iHOINbTpaujieto, nignoBepxHEeBMM Ta MOBEPXHEBMM CTIKAaHHAM, a TaKOX

BMMNApPOBYBAHHAM.
AKTYanbHiCTb  OOC/IAXEHHST 3YMOBJ/IEHA  3POCTaHHSAM  4YacTOTM  eKCTpPemMasibHUX
riApOMeTeOPONOTiYHMX ABULL, HeobXiagHicTio niaBULLEHHA TOYHOCTi

KOPOTKOCTPOKOBOIO MPOrHO3Yy MaBOAKIB i BAOCKOHANEHHAM Mozenelt GopmyBaHHA
CTOKY B YMOBax NPOCTOPOBOI MO3ai4HOCTI I'PYHTOBO-NaHAWAdGTHUX XapaKTEPUCTUK.
MpoaHani3oBaHO Cy4aCHMUIM CTaH HAYKOBUX AOCNIAKEHb Y Fafy3i MOLENOBAHHA PyXy
BOAM B IPYHTI, 30Kpema npaui BiTYM3HAHMX i 3apybiKHMX aBTOpIB, LLO 3aKnaau
TEOPETUYHI Ta METOAMYHI OCHOBM BUBYEHHA iHQINbTPaLii, BHYTPILLHbOrPYHTOBOrO
CTOKY Ta BMMApOBYBaAHHA.

Y3arasbHEHO NiAX0AM A0 NapameTpusalii NPOLECiB CXMA0BOro CTiKaHHA i dopmyBaHHSA
rigporpada nNaBoAKy 3 ypaxyBaHHAM reometpii cxuniB, cTyneHs ix 36iKHOCTi abo
PO36iXKHOCTI, @ TAaKOXK LIOPCTKOCTI NOBepxHi. HaBeaeHo aHaniTMYHi Bupasu anAa
onucy BOAOYTBOPEHHA Ha CXWJIAX Pi3HOro TUMNy, BWM3HAYEHO pPOJIb CXWUJIOBUX
NOCTIMHMX Ta iIHTEHCMBHOCTI BOAOYTBOPEHHA Yy GOPMYBaHHI MPUTOKY 4O PycioBOi
mepexki. Ocobnnsy yBary NpuaifeHo AisAbHOMY Wapy FPYHTY AK TpaHchopMaLiiHin
Kamepi, B MeKax AKoi BiabyBaloTbCA OCHOBHI BTPaTW CXM/I0BOIO CTOKY.

JeTanbHo po3rnAaHyTO BEPTUKasbHY ByA0BY I'PYHTOBOT KONOHKM Ta BUAINEHO NPUHANMHI
Tpyu GYHKLiOHaNbHI PiBHI: NPUNOBEPXHEBUIA AP, AiANIbHMI Wap Ta 30HY BiAHOCHOTO
BOAOYTPMMY, WO nepexoamuTb y nig3emHi Boan. loKasaHo, WO arporigponoriyHi
KOHCTaHTU (BOMIOTiCTb B’AHEHHS, HalMeHLWa Ta MOBHa MO/JbOBA BOAOIOMICTKICTb)
pasom i3 KoediujieHTOM @inbTpauii € 6a3oBMMKM NapameTpamu ANsA KifbKicHOro
onucy BOAHOIO peXxunmy rpyHTie. OnocepeaKoBaHO L BaCTMBOCTI BigobparkatoTbes
Yy CTAaTUCTUYHWUX XapaKTEPUCTUKAX MNPOCTOPOBO-4ACOBOro pPO3MOAiNYy BOJOrOCTi

rPYHTY.
MpoaHani3oBaHO 3aneXKHicTb KoediujieHTa inbTpauii Big rpaHynomeTpuyHOro Ta
reHeTMYHOro CKMady [pyHTIB cxigHoro i 3axigHoro Moginna. MobyaoBaHo

y3aranbHeHi Kpusi KoediuieHTiB dinbTpauii 4na pisHNUX reHeTUYHUX FOPU3OHTIB, L0
[O3BOJIAE 33CTOCOBYBATM OTPUMAaHi pe3ynbTaTv y 6aceMHOBUX MOAENAX CTOKY
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perioHanbHOro piBHA. BcTaHOBNEHO, WO HAWBINbLW YyTAMBUMM 40 3MiH BOMIOTOCTi €
BEPXHi ropnsoHTU rpyHTy (0-10 Ta 10-20 cm), Toai AK rAmMbLi Wwapu pearyoTb Ha
onagu i3 4acoBMM 3ani3HEHHAM.

Po3rnaHyTO Ta NOPIBHAHO AeKiibKa MeTOAiB OUiHIOBaHHA BMMNAPOBYBAaHHA, 30Kpema
piBHAHHA M.l. Byauko Ta moamdikoBaHi cniBBigHOLWEHHA, NobyaoBaHi Ha OCHOBI
3aKoHy A. [lanbToHa. MOKa3aHo, Wo KoeodilieHTU BMMNApPOBYBAaHHA He € CTaaummu
BE/IMYMHAMM, @ 3MIHIOIOTbCA 3a/71eXKHO Big, FIMOWHWM LWapy, NOTOYHOI BOJIOrOCTi
rpyHTY Ta gediunty Bosorocti nosiTpa. HaBeaeHo pe3ynbTaTv Po3paxyHKiB YacTKM
BTPAT BOAM HA BMMAPOBYBAHHA AN OKPEMWX FPYHTOBMX LWIAPIB Yy Pi3Hi 4acoBi
iHTepBanu BereTauiiHoro nepioay.

OTpumaHi pe3ynbTatM CBig4aTb, WO CyMapHe BWUMApPOBYBAHHA 3 FPYHTOBOI KOJIOHKM
bopmyeTbca AK iHTerpanbHuint edekT BTpaT 3 ycix ii Wapis, NpM LbOMY BHECOK
FNBLIMX TOPU3OHTIB 3POCTAaE Yy Mipy BMUCYLIYBaHHA NPUNOBEPXHEBMX LUAPIB.
3anponoHOBaHO Nigxia A0 OUiHIOBAaHHA BiAHOCHOrO BK/A3Ay PO3PaxXyHKOBWUX LLAPIB
FPYHTY y 3araibHe BMMApPOBYBaHHA, WO MOXe OyTn BMKOPUCTaHWIA npu nobyaosi
bisnyHoO 06rpyHTOBaHMX MOAenein BogHoro 6banaHcy.

MpaKTMyHe 3HayYeHHA Pob6OTM NONATrAE y MOMNKAMBOCTI BUMKOPUCTAHHA cPOpMOBaHOro
MacuBy NaHAWAPTHO-TIAPONOTIYHMX MApamMeTpiB ANA MOAENIOBAHHA pi3HMX ¢as3
PiYKOBOTO CTOKY, YAOCKOHAaJeHHA MEeTOAMK MpPOrHo3y JAOWOBMX MaBOAKIB Ta
OLLiHIOBaHHA BOAHMX PECYypCiB Manux i cepeHix piukoBux 6acenHis. 3anponoHOBaHi
nigxoam 36epiratoTb YHIBEPCANbHICTb | MOXKYTb OYTM aganToBaHi A0 iHWKWX ¢i3nKo-
reorpadiyHMX yMOB 3a HasiBHOCTI BiAMNoOBigHOT iHpopMaL,iiHOi 6a3u.

Y3arasibHioow4M, 3p0b6aeHO BUCHOBOK, LLO MOCAiIAOBHA Yy 4aci 3MiHa BOJIOFOCTi I'pyHTY
BM3HAYaETbCA B3AEMOLIED [BOX MPOTUNENKHMX npoueciB - iHdinbTpayii Ta
BMMAPOBYBAHHA, IHTEHCUBHICTb AKUX KOHTPOJIIOETbCA BAACTMBOCTAMM TIPYHTY Ta
METEOPO/IOFYHUMM YMOBaMU. YpaxyBaHHA LMX 3aKOHOMipPHOCTEN € HeobXxiaHOoM
nepeaymMmoBoOo NiABULLLEHHA AOCTOBIPHOCTI T4PONONIYHMX PO3PaXYHKIB i NPOrHo3iB y
baceliHax piyok KapnaTo-MoainbCbKoro perioHy.
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