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ABSTRACT 

Formulas are presented for computation of the discharge of suspended 

sediment in plains rivers. The formulas relate the turbidity of the 

flow to the sediment discharge through computation of scour turbidity 

(related to streamflow characteristics) and a hydromechanical sediment 

parameter (related to sediment composition and streamflow characteris-

tics). The granular roughness of the streambed is determined by anal-

ysis of particle sizes. Computed and measured values of the sediment 

discharge are compared for various phases of the flow regime, including 

low flows and spring floods. The relationship between sediment dis-

charge is shown to depend on river characteristics and the rivers stud-

ied are classed in three groups. Recommendations for application of 

the formulas and the limits of applicability are discussed. 

DESCRIPTORS--/*fluvial hydraulics/ foreign research/ theory/ mathematical 

analysis/ irrigation canals/ riverflow/ suspended sediments/ sediment 

transport/ *sediment discharge/ streamflow records/ Chezy equation/ 

*turbidity/ grain sizes/ roughness (hydraulic)/ reservoirs/ *bottom 

sediments/ regime/ hydrographs/ *rivers/ flow rates/ flood plains/ 

discharge (water)/ discharge measurement/ streambeds 

IDENTIFIERS--/USSR/ high flow/ flood stages 



TESTS OF THEORETICAL CALCULATIONS OF DISCHARGES 

OF SUSPENDED SEDIMENT IN PLAINS RIVERS 

By 

K. V. Razumikhina 

Introduction 

In connection with preparation of standard instructions for com-

puting silting of reservoirs, the sedimentation laboratory of 

GGI 1/ verified the applicability of the formulas of transport 

capacity by streamflow. Several formulas and calculation methods 

were examined in earlier work by the author (References 5 and 6). 

Earlier in SANIIRI 2/ A. V. Efremov (Reference 1) carried out 

similar verifying calculations on transport capacity formulas most 

widely used at the time (formulas of A. N. Gostunskii, E. A. Zamarin, 

A. G. Khachatrian, S. Kh. Abal'ianets and others). Special inves-

tigations to study transport capacity were conducted on canal 

irrigation systems of Central Asia and in laboratories to obtain 

reliable basic data. On the basis of this work it was established 

that the examined empirical formulas gave satisfactory results only 

for the conditions near to those for which they were obtained. The 

formulas of M. A. Velikanov, A. N. Gostunskii, S. Kh. Abal'ianets, 

1/Translator's note: National Hydrological Institute. 
2/Translator's note: Central Asian Scientific Research Institute 
for Irrigation named for V. D. Shurin. 

i 



having an established theoretical basis and being very close to each 

other, as A. V. Efremov points out, are not sufficiently accurate 

and in a majority of cases show a significant deviation when com-

pared with the measured values. 

The formulas of Gostunskii, Zamarin, and Abal'ianets are most often 

used by design organizations for calculating the silting of irrigation 

canals. However, the applicability of these formulas to streamflow 

has not been verified to a sufficient degree. 

Comparison of measured and calculated values of turbidity carried 

out by the author (Reference 5) showed that for calculating the transport 

capacity of streams a comparatively better result, on the average, 

is obtained from the theoretical method of A. V. Karaushev (Reference 3). 

The basic computation formula of which takes the form 

Str  = Ssc  G, (1) 

where 

S
tr  = the average turbidity of the flow corresponding to the 

transport capacity 

G = the hydromechanical sediment parameter, which in relation 

to the method of determining the composition of the sediment 

is computed either according to the suspended fraction of the 

bottom sediments or according to the fraction of suspended 

sediment and depends on a number of factors among which are 

the composition of sediment, the velocity of flow and Chezy's 

coefficient. 
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S sc = scour turbidity determined according to the formula 

2 
S = 150 NVb 
sc ' 

H 
(2) 

where 

V  = bottom flow velocity 

H = average depth 

N = a dimensionless number describing the functions of Chezy's 
coefficient C 

The discharge of suspended sediment R 
s 
 is expressed by the formula 

R
s 
 S

tr
Q (3) 

where Q = discharge. 

The main advantage of the method considered, as indicated by the formulas 

given by the authors above, is the possibility of a detailed estimate 

of the grain size composition of the sediment. Various relationships 

are used, as noted, for estimating the fractional composition of the 

transported sediment and estimating the composition of the bottom 

deposits. Streamflow field data confirmed that the best result is 

obtained from a variation of formula (1) which proposes calculation 

of the hydromechanical sediment parameter G according to the com-

position of the bottom sediment. 

The applicability of formula (1) to streamflows will be examined 

in detail below. First, however, it was found necessary to define 
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the problem concerning computation of the Chezy coefficient C 

which significantly influences the transport capacity of the flow. 

Determining the Particle Sizes for CharacteriEing 

the Granular Roughness of the Streambed 

In the literature a series of methods is given for determining the 

Chezy coefficient C with respect to the relative roughness of the 

streambed. One of the most basic relationships for this is Shtrikler's 3/ 

formula (2 and 4) (see also the paper of V. M. Makkaveev in the same 

journal). Shtrikler's formula with a corrected coefficient (2) takes 

the form: 
H 1/6 

C=33 T 
de  

where 

H = the average depth in m 

d = the effective diameter of bottom sediment in mm determining 
e 

the granular roughness of the streambed. 

The value of the effective diameter of the bottom sediment is assumed 

to be different in relation to the properties of the poil composing 

the streambed. So, A. Ia. Svartsman (8) recommends that it is 

effective to assume for the bank zone of the reservoir that the 

3/Translator's note: No reference was found to this formula in available 
sources, so the name is transliterated in the text, but probably should 
be written Strickler. 
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diameter of the bottom deposits is limited on the integral graph of 

the grain size of the bottom sediments to 10 percent large-size deposits. 

For the Polomet' River the author established that the effective dia-

meter of the bottom sediments is the particle diameter corresponding 

to the 50 percent value on the grain-size curve (Reference 6). Data 

from observations on a number of other plains rivers will be used 

further on. In Table 1 are given results of the determination of the 

coefficient C using Chezy's formula (for surveyed slopes) and using 

the interpolation method of R.. A. Shestakova (Reference 7). Parallel 

data are given for C computed according to Shtrikler's formula, using 

as the effective diameter of the particle the 10 and 50 percent grain 

sizes of the bottom sediment composition. Table 1 shows that the best 

result is obtained by calculating the coefficient of the effective 

diameter using the 50 percent grain-size sediment composition. This 

result is justified for rivers with gravelly-sandy streambeds, the 

sediment size of which is found in the range from 0.05 to 10-20 mm, 

with the dominant fraction 1 to 0.5 and 0.5 to 0.2 mm. 

The composition of the bottom sediments in the rivers examined is 

presented in Table 2. Additional control verification of several 

values of C computed for several values of d
e  was carried out by 

means of comparing the calculated and measured sediment discharge R. 
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Table  1 

VALUES OF CHEZY'S COEFFICIENT C, OBTAINED FROM VARIOUS 
FORMULAS (MEAN VALUES AFTER HIGH WATER) 

According to C = 33 H- 
River and station Year C =,,vim. Shestakova's dej/6  

7 data 
d 50% d 10% 
e e 

Unzha -  Manturovo 1961 40.8 43.0 31.6 
1962 40.8 38.9 29.6 
1963 40.8 46.6 31.1 

Moksha -  Temnikov 1962 39.3 38.7 33.9 
1963 38.6 37.0 33.1 

Moloma -  Shchetinenki 1958 42.4 40.8 31.0 
1961 40.8 39.8 28.8 
1962 40.8 45.0 37.7 
1963 40.8 42.6 35.8 

Bystritsa -  Shipitsyno 1963 41.6 37.1 33.2 
Kama -  Tarlovka 1958 55.3 57.0 31.8 
Kama -  Sarapul 1958 42.2 42.0 29.6 
Obva -  Karachai 1958 40.0 39.7 22.5 



V 

Table 2 

GRAIN SIZE COMPOSITION OF BOTTOM SEDIMENTS 

Year and Diameter of the particles d (mm) and their amount in percent by weight 
River and station date 10-5 5-2 2-1 1-0.5 0.5-0.2 0.2-0.1 0.1-0.05 0.05-0.01 <0.01 

Unzha - Manturovo 3-31-1961 3.3 11.4 4.6 32.1 43.0 2.8 0.5 2.3 
6-20-1962 17.1 11.9 8.4 25.1 26.9 1.5 0.4 8.7 
4- 8-1963 18.9 5.8 8.2 37.7 22.1 4.6 0.7 2.0 

Moksha - Temnikov 4-23-1961 0.5 0.5 2.9 28.0 46.8 15.5 1.6 4.1 
5- 3-1962 0.1 0.2 2.0 26.1 55.2 9.1 0.9 6.4 
3-25-1963 0.7 3.6 43.6 42.0 7.2 0.6 2.3 

Moloma - Shchetinenki 4- 7-1961 7.7 11.7 10.8 48.8 16.5 2.5 0.3 1.6 
9-14-1962 6.6 12.4 16.7 33.5 28.2 1.3 0.2 1.1 
4-27-1963 1.5 3.7 9.0 38.6 28.8 4.4 3.9 5.2 

Bystritsa - Shipitsyno 4-13-1963 5.2 2.3 1.8 38.4 47.1 2.3 0.5 2.3 
Kama - Volosnitskoe 1958 25.1 10.0 3.7 28.1 19.5 2.4 11.0 

1959 28.0 7.0 5.0 37.1 14.0 1.6 7.0 
1960 24.1 8.0 4.0 32.7 21.7 1.6 8.1 

5.0 



Figure 1 shows that, for determination of C using an effective dia-

meter de  50% grain size, the agreement of RcomF 
 and Rmeas  is much 

better than when using de 
 10% of grain size for computing C. Thus, the 

most essential difference occurs during high values of water and 

sediment discharge. 

Computation of the Sediment Discharge for Various 

Phases of the River Regime 

The most reliable and complete field data are used to solve problems 

concerning the use of theoretical methods (Reference 3) to calculate 

sediment discharge during various phases of the river regime. Several 

sites were chosen on various rivers situated in various natural 

conditions: 

Belaia River at Birsk 

Belaia River at Ufa 

Kama River at Volosnitskoe 

Oka River at Kaluga 

Oka River at Novinki 

Don River at Khovanskii 

Don River at Kazansk 

Medveditsa River at Archedinsk 

Ural River at Topoli 

Viatka River at Kirov 

Sura River at Trakhaniotovo 

Siun' River at Min'iarovo 

Polomet' River at Iazhelbitsy 

and others. 

0 



These rivers have a large percentage of well defined single peaks 

during spring runoff. Such a hydrograph is characteristic of most of 

the plains rivers in the USSR. The connection between the measured 

water discharge and the suspended sediment discharge is usually expressed 

for rivers of such a type with a single loop-shaped curve, the right 

branch of which corresponds to a period of increasing flow and turbidity 

(rising flood) and the left to a period of decrease of these elements 

(falling flood). 

Moreover, data from the Syr-Dar'ia River were used as an example of 

a Central Asian river with high turbidity, which is representative 

of a multiple-flood regime. The connection between water discharge 

and sediment discharge for rivers of such type ordinarily is - 

characterized by single-valued curvilinear relationships with some 

scattering of points. 

Comparing the results of estimating the suspended sediment discharge, 

computed using formula (1), with the turbidity field data showed that 

there must be a specific approach to calculations for the various 

phases of the riverflow regime of plains rivers. 

Analysis of the configuration of the graphical relationship of the 

computed points R = f(Q) makes it possible to divide all the rivers 

studied into three groups (Table 3). These groups are distinguished . 
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by the grain size of the bottom deposits. The typical composition 

of the bottom deposits for rivers in these groups is shown in Table 4. 

The calculated points for rivers in the first group are located on 

the falling branch. Of a similar nature are rivers with gravelly-

sandy composition of the bottom sediments with grain sizes from 0.05 

to 10-20 mm and having fractions in the percent range from 0.2 to 1 mm. 

Figure 2 presents an example of such a distribution of measured and 

estimated values of R. The graph shows that Points 2, 3, and 4, 

corresponding to the period of the beginning of spring runoff, have 

the greatest deviation from the field curves. The estimated sediment 

discharge in this period shows underestimation in comparison with the 

measured discharge by two to three times. 

Beginning with Point 5, representing the maximum water discharge, and 

farther along on the falling branch of the high water curve, these 

divergences are reduced sharply, showing almost full agreement between 

the measured and estimated values. 

Figure 3 shows the second type of relationship between estimated and 

measured sediment discharge when the calculated values of R are 

located on the rising branch at the spring flood time; however, for 

falling high water the estimated values turn out to be higher. This 

type includes rivers with streambeds of silty-sandy alluviums with 

the grain size from 0.001 to 1 mm and having fractions in the percent 

range from 0.2 to 0.05 mm. 

10 
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Figure 1. Relationship R - f(Q), Kama River at the village 
of Volosnitskoe. 

1. Measured discharges of suspended sediments. 
2. Discharges of suspended sediments computed ford of 50Z. 
3. Discharges of suspended sediments computed for de  of 1OZ. 
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Figure 2. Relationship R - f(Q), Belaia River at the city of 
Ufa. 

1. Measured discharges of suspended sediments. 
2. Computed discharges of suspended sediments. 
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Figure 4 illustrates the third type, characterized by a sufficiently 

complete coincidence of the observed values of R and those estimated 

from Formula (1) for all phases of the flow regime. This type has the 

property of a single-valued curve for the relationship R = f(Q). 

Figure 4 shows a graph for the Syr-Dar'ia River with very high turbidity 

values (up to 3,000 g/m3) and a fine, rather homogeneous composition 

of soil. Table 3 shows that the majority of the rivers studied belong 

to the first group, when the most unfavorable period for calculation 

turns out to be the period of rising spring runoff. The erosion processes 

on the surface of the river basin and on the valley slopes form the 

sediment runoff of the rivers largely in this period. This cannot be 

allowed for in calculating the composition of the alluvial bed. The 

analysis of data from a series of plains rivers showed that a sharp 

increase in turbidity usually comes shortly after the date of minimum 

water discharge before spring runoff and ends about the date of maximum 

water discharge. Due to the complexity and multiplicity of factors 

involved in the process of forming the sediment flows during the per.•iod 

of rising spring runoff, at the present time it is still impossible to 

give reliable recommendations for calculating the turbidity during this 

period. Approximate calculations of turbidity for this phase of the 

riverflow regime may be obtained from formula (1) when, for estimating 

the hydromechanical sediment parameters (G), data from the grain si*es 

of this suspended sediment are used which are close to the composition 

of sediments washed from the basin. Such a method of calculation wes 

12 
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Table 3 

ANALYSIS OF THE RESULTS OF COMPARING ESTIMATED AND MEASURED DISCHARGES 
OF SUSPENDED SEDIMENTS BY GROUPS OF THE RIVERS STUDIED 

Group1 Rivers Group 2 Rivers Group 3 Rivers 

Estimated values are located on the 
falling branches of the curve 
Rmeas = f(Q), but are too low 
during the period of rising spring 
floodwaters. The character of the 
soil: gravelly-sandy with a grain 
size from 0.05 to 10 mm. 

Estimated values of R are located 
on the rising part of the curve 
Rmeas = f(0), but are too low for 
the period of falling floodwaters. 
The character of the soil: silty-
sandy with a grain size from 0.01 
to 1 mm. 

Estimated values of R are located 
near the single-valued curvi-
linear relationship Rmeas = f(Q)-
The regime of the river is mul-
tiple floods and extended high 
water. 

Belaia River at the city of 
Birsk, 1958, 1959, 1960 

Belaia River at the city of 
Ufa, 1959 

Kama River at the village of 
Volosnitskoe, 1958, 1959, 1960 

Siun' River at the settlement of 
Min'iarovo, 1959, 1960 

Oka River at the city of Kaluga, 19'63 
Medveditsa River at the Archedinsk 

gaging station, 1960 
Polomet' River at the village of 

Iazhelbitsy, 1963, 1965, 1967 

Ural River at Topoli 1958, 1959, 1960 
Sura River at the settlement of 
Trakhaniotovo 1961 

Viatka River at the city of Kirov 
1959, 1960 

Penza River at the Ardymsk Sovkhoz 4/ 
1961 

Don River at the Khovansk farm 1960 5/ 

Sur-Dar'ia River 
Kazalinsk 

Syr-Dar'ia River 
Kal' 6/ 

Polomet' River at 

at the city of 

at the village of 

Iazhelbitsy 1966 

4/Translat,or's note: This acronym indicates a state farm as opposed to a collective farm. The sovkhoz in USSR 
agriculture is a very large state-developed and -managed farm usually in virgin soil with villages, schools, 
hospital, manufacturing plants (like precast concrete products), social center, and administration buildings. 
5/Translator's note: The abbreviation indicates a khutor, which in this area of the USSR indicates an agricultural 
workers' settlement consisting of several villages. 
61 Translator's -not+s: The abbreviation is for ki-shlak. a village or settlement in Central Asia. 



verified for example on the Polomet' River (Reference 6). It is 

necessary to keep in mind that in this case the calculation gives 

somewhat higher values in comparison with the measured values. 

According to the analysis conducted and verification of the accuracy 

of computing discharges of suspended sediment for various phases of 

the riverflow regime given in this paper, it is possible to formulate 

several recommendations and to determine the limits of applicability 

of Formula (1). For rivers, the flow regimes of which are characterized 

by sharply defined spring runoff, the results of estimating the dis- 

charge of suspended sediment from formulas (1) and (3) using the 

composition of the bottom deposits are different for the various 

phases of the flow regime in relation to the character of the materials 

deposited in the channel. Reliable results are obtained for periods 

of falling spring runoff and low water, if the river has gravelly- 

sandy channel deposits. Direct field measurements of turbidity are 

necessary in a period of rising spring runoff. Approximate calculations 

of turbidity may be obtained for this period for use in formula (1) 

for the grain size of suspended sediment. 

Rivers having silty-sandy channels can be calculated by the stated 

formulas for the period of rising spring runoff. For falling spring 

runoff and summer low water, in this case, calculation by formula (1) 

does not give good results; therefore, for obtaining a description 
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of the magnitude of turbidity one should make use of data from 

analogous rivers, or perform control measurements on rivers, which 

possibly could be extrapolated by the theoretical formula. 

For rivers with a multiple-flood regime or extended spring runoff which 

have a single-valued relationship R = f(Q), the discharge of suspended 

sediment can be computed by formulas (1) to (3) using the composition 

of the bottom deposits for all ice-free periods of the year. 
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Table 4 

CHARACTERISTIC COMPOSITION OF BOTTOM SEDIMENTS FOR THE 
THREE GROUPS OF RIVERS 

Diameter of particles d(mm) and their amount in percent by weight 

>10 10-5 5-2 2-1 1-0.5 0.5-0.2 0.2-0.1 0.1-0.05 0.05-0.01 <0.01 

Belaia River at  the cif of Ufa, 1959 

21.9 14.1 11.1 4.1 11.8 32.1 2.9 0.3 1.6 

Ural  River at the  city of Topoli,. 1959 

0.2 19.3 37.7 16.8 20.0 6.0 

Syr -Dar' is  at the  citX_cf Ka; a.a nsk, 1961 

16.2 39.1 27.5 10.5 6.3 
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X,9. PA3YMHXHHA 

onb1T TEOPETN4ECKOrO PAC4ETA PACXOROB B3BEWEHHbIX 
HAHOCOB PABHHHHbIX PEK 

BBeAeHHe 

B CB513H C IIOArOTOBKOIi HOPM TeXHHYeciiHX yKa3aHHffi n0 paCYeTy.  3aHJIe-
HnH BOAOXpainiallUk B JIa60paTOP1111 HaHOCOB rrH BbIrIOJIHAiiaCb IIPOBepKa 
HpHMeHHMOCTH (POPMYJI TpaHCHOPTHpyioujeti cnoco6HOCTH K peYHbIM IIOTO-
KaM. B npe}KHHX pa60Tax aBTOpa [5, 61 paCCMaTpI1BaJIHCb HeKOTOpble (pop-
MyJlbl H McTOAbI paCveTa. PaHee B CAHHHPH A. B. EfppeMOBbIM [1] BbIIlOJI-
IiAJIHCb noAo6HblC npOBepoqlible pac9eTbl Il0 HaH6oJiee pacnpOCTpaHeHHbIM 
B TO BPCMR #PMYJIaM TpaHCnop•rHpyiolueu CII0006HOCTH ((pOPMYJIbl 
A. H. roCTYHCKoro, E. A. 3aMapHHa, A. r. Xw-jaTp5lHa, C. X. A6aJibsliiva 
H Ap.). C L(eJlbiO HoJiygCHIIH Ha;[e}KHoro HcxoAHoro MaTepHa,na Ha KaHailaX 
HppiirauilOHHbix CHCTeM CpeAHe3i A31411 H B ia6opaTOPH51X 61,IJIH opraHH30-
Balilil CneL(HaJIbHbIC Hcc.,ieAOBaHHH n0 113ytieHi110 TpalicnOPTHpyiomefi Cn0006-
HOCTH. Ha OCHOBMIUR 9THX pa60T 6bIJIO yCTaHOBJIeHO, 9TO paCCMOTpeHlible 
9MnnpH ieCKile (~opMyJibl AalOT YAOBJICTBOPIITeJIbHble pe3yJlbTaTbl JIHiub AJI5i 
yCJ1oBHIi, 6JIH3KHX K Tem, AJAR KOTOpbIX OHIi BOJIygeHbl. (DOpMyJ1bI )Ke 
M. A. BCJIHKaHOBa, A. H. rOCTYHCKOrO, C. X. A6a.nbxnua, HMoiowHe onpeAe-
JIeHHOe TeopeTllgCCliOe o6oCHOBaHIIe H BCCbMa 6JI113KHe Apyr K Apyry, KaK 
yKa3bIBaCT A. B. Eq)PeMOB, lie 51BJ15110TCH AOCTaTOqHO COBepi4eHHbiMH H npH 
COHOCTaB✓7eHIIH C 113MepelillblMli BeTIHtiHHaMH AalOT B 60✓7bLQHHCTBe CJIyYaeB 
3HagHTeJlbHbIC OTKaoiieiiii5i. 

B npaKTHKC H pOCKTHbIX opralil33aUtilf A.551 pacgeTOB 3aIiiieHHSI HppHrauH-
OHHbIX KaHWIOB Ha1160JIbHlHM PaCrIPOCTpaiieHHeM IIOJIb3ylOTC3I (pOPMYJIbI 
rOCTYHCKOro, 3aMapHHa H AftabHiiiia. OAHaKO npHMeHHTeJ1lHo K peilHbIM 
nOTOKaM 9TH ()OPMYJlbl B AOCTaTO14HOli CTeneHH rlpOBepKe He nOABepraJIHCb. 

BbinOJiHeHHOe aBTOPOM [51 COIIOCTaBJ1eHI1C F3MCPeHHbIX H paCYeTHbIx 
BeJIHqHH MyTHOCTH IIOKa3aJIO, 9TO AJIH pacgeTa TpaHCHOpTHpylOMeff cnoco6-
HOCTH pelf B CpeAHeM CpaBHHTCJIbHO ,IygLUHfl pe3yJlbTaT nOJIyHaeTCSI no Teo- 
peTHtieCKOMY MCToAy A. B. KapayHleBa (31, OCHOBHaJ9 paCqeTHa,9 ()OpMYJIa 
KOTOPOrO HMeeT BHA 

r STP __ S53M'-f  

3AeCb STP — CpeAHSIH MYTHOCTb HOTOKa, OTBe9alowasi erO TpaHCnOPTHPYIO- 
ujeii ciioco6HOCTn; I rHApoMeXaHH~IeCKHfl napaMeTp HaHQCOB, KOTOpblfl 
B 3aBHCHMOCTH OT cnoco6a 3aAaHHSi COCTaBa HaHOCOB BbIqHCJISieTCSI 1I116o 
no MBELn11BaeMbIM (ppaKuHHM AOHHbIX OTJIO?KeHHH, J1H60 no (ppaKuHRM 
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B3BeWellHbIX HaHOCOB H 3aBf1C1IT OT pxAa ( aKTOpOB, B TOM q11CJle OT COCTaBa 
HaIlOCOB, CKOPOCTII nOTOKa, K04(pHiwe1lTa LUe3H; SB3,,, — MyTHOCTh B3MbIBa, 
onpeAe.TmeMaH n0 4)opMyJIe. 

2 

SB3", =15ON -Tr~ (2) 

rAe V,, — AOHHa5I CKOPOCTb IIOTOKa, H — cpeAHHq rJiy6llHa, N — 6e3pa3Mep-
Tioc XapaKTepHCTnIieCKOC TIHC:IO, SIBJISIIOiueecq (~yI1KIUICIi K03q)( HulieHTa 
LHe3fi C. 

PaCXOA 13313eIHeHIIbIX HaHOCOB R's BbIpa2KaeTC51 (popMygo i 

Rs  = STnQ, (3) 
rAe Q — paCXOA BORN. 

OCHOBHbIM npeiiMymeCTBOM paCCMaTPHBaeMoro McTOAa nepea (pOpMy-
OaMH ynOMAHyTbIX BbIU7e aBTOpOB 5IBJIHeTCSI B03MWKHOCTb AeTaJlbHOI'0 yqeTa 
rpaHyJIOMeTpHtieCKOro COCTaBa HaHOCOB, nplltleM AJIH yqeTa i~paKl(HOHHOI'0 
COCTaBa TpaHCHOpTIIpyeMblX HaHOCOB H ytieTa COCTaBa J-(OHHbIX OTJio}KeHHIi, 
KaK OTMeqeHO, npHMeH5110TC5I pa3JIHYHb1e COOTIIOIIICHHsf. I-1POBepKa n0 Ila-
TyPHbIM AaHHbIM, OTHOCRIU11MC5I K pe'lHb1M nOTOKaI11, 1103BOJ1HJIa yCTaHOBHTb, 
LITO HaimytIIIIHIi pe3y.nbTIT AaeT TOT BapiiaHT.#PMyJIbi (1), KOTOpblA npea-. 
noaaraeT BbIlmuieHI[C rimpOMeXaHHueuoro napaMeTpa HaHOCOB 1' no CO-
CTaBy AOHHbIX OTJIO)Keillili. 

HMKe 6yAeT AeTaAbHO paCCMOTPeHO npmelleHHe 4)OPMyJlbI (1) K pea-
HbIM nOTOKaM, rlpe.ABapI1TC.?IbHO, OAIlaKO, OKa3aAOCb He06XOAlIMbiM yTOq-
I1HTb BOnPOC 0 Bb1YHCJIeHHl1 K0344HUliellTa Ule311 C, BecbMa 3HaLvlTeJIbHO 
BJIH5IK)II(er0 Ila TpaHCUOPTIJPyIOUjyIO Cnoco6llOCTb nOTOKa. 

Bb160p pa3Mepa 4aCTHlj HaHOCOB, XapaKTepH3yfOU(HX 3epHHCTy10 
UIepOXOBaTOCTb pycaa 

B J11ITepaTyPC 1.137arae7'C51 psi,'( cnoco60B onpeAeateHHSI K03(p(pHI(HeHTa 
1Ue3H C B 3aBHCfIM0CTfI OT 01'II0CI1TeJihHOf1 uiepOXOBaTOCTH pyCJIa. OAHOII 133 
nal160JIee o60CHOBafi[IbIX 3aBlIC14MOCTCIi npll 3TOM 5IBJIRCTC5I 4)opMyJia 
II.ITPIIKJIepa [2, 41 (CAI. TaK)KC CTaTbio B. A AZaKKaBeeBa B HaCT03implM C60p- 
•HliKe). (DOpMyJIa II.ITP11KJlepa C BBeaeimbiNI B Hee yTOqHeHHbIM KO3()([)InZneH- 
TOM [2] HMeeT BHA 

r H Ids 

C=33 \ d3) 

H -- cpeAH515f r.ny6liH l B M; d3 — 3q)q)eKTHBI1aH KpyIIHOCTJb A011HbIX OTJIO?Ke-
Hliff B MM, onpegCA5lOMan 3CPHIICTyIO IUePDXOBaTOCTb pycJia. 

BCJIHtIIIH,l #(~eKTIIBHoro jiIameTpa AOHIIbIX OT:lOiKeHfiA npliflumaeTC51 
Pa3JIHqHOI3 B 3aBHC11MOCTH OT XapaKTepa rpyllTa, CJiarmilter0 pyCJIO nOTOKa. 
TaK, A. q. I_IIBaPI(MLI [8] AJig npH6pC3KHOi1 30HbI BOAOXPaHIITli-il(a peKOMeH-
AyeT B KaTieCTBe 3(p(Pe.KTHBHoro npHHHmaTb jiiameTp ROHHbIX OTJlo?KeH11N, 
orpaHH4I1BalOII(1Ifi Ha IfllTerpa 3b1lOM rpa()HKe rpaHy omeTpifxleCKOrO COCTaBa 
J'(OHHHX OT.10}KCHIIIi 10%p KPynHbIX iiaHOCOB. x.'131 P. I-IOJIOrICTb aBTOPOM )'CTa-
HOBJICHO, 7ITO 3(])()eKTnBllblAI AHaMCTpoM AOHIlblX OTJTO}KCHIIII 5I13JI51eTC51 ali-
aTICTP liaCTHUbl, OTBC'IalOMllfl 110 BeaIi'lHHe 50% -Hoff o6ecne1feHHOCTIf Ila 
rpaHyJIomerpll1IeCKoll KPIIBOP [6]. B AaJIbHellnIeM 6bfJIH 1(CIIOJIb3OBaHbI Ma-
TCpHaJlbf ifa6Ji1OACHHH n0 p5fAy ApyrI1X paBHI1HHbIX peK. B Ta6.1. I npeACTaB-
ICHhI pe3yJibTaTbl Onpe,aeleHim K03(~( iji(ne11Ta C no (popMyJfe IIIe3lI (npil 
naamflH 113Mepeiinbix yK:IOHOB) If n0 I1llTepnOJI5lljl1OHHOMy McTOAy P, A. Lue-
CTaKOBOIf [7]. 11apa:r.neJlbH0 CAeJ1a HbI Bblq[ICTeHIISI Beim,4HHbI C n0 ~opMy.ne 
ILITPHKJiepa C I1CllO.lb3OBaHHCM B KaifeCTBe 3(j4eKTHBIIOrO auameTpa Pa3Me- 
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poB 'I ICTIIU 10- II 50%-tioli o6eciieYeHHOCT14 113 COCTaBa AOHHbIX OT.TIO}KCHHIi. 

1')3 Ta6a. 1 BI1Al1O, 4TO HaHJIYgLUIl11 pe3yJlbTaT IIo.Ry4aeTCH HpH BbILI1icaemm 

K04q)111j11C1ITa no :)(~g)eKTHBIlOMy jiiaMeTpy, norlyqeIIHOMy no 50% -HOH 
06ecriCqCHII0C.Tli COCTaB1l 0T.1wi(eHHli. DTOT BbIBOA cIIpaBCAJIHB AJISI pex 
C rpaBeJ111CT0-IICG4aHbIM pyC.TIOM, KpyIIHOCTb OTJI0?KeIIH13 KOTOpbIX HaXOA14TC5I 
B IIpeACJ1aX OT 0,05 go 10-20 MM, C npe06JlaAaiowuM14 ()paKuiinmii 1-0,5 11 

0,5-0,2 MAa. 
Ta6.alaua 1. 

3Ha4eHHA Ko9(b11)nu11eHT0B We3H C, nodly4eHHbIX no pa3AH4HbIM ipopMyJIaM 
(CpeAHHe 3a HOJIOBOAbe) 

Pexa--11yiiKr rUA C - ~; yf 

no AaHHbI~I 

WecraxoBOH 

1 

C=33 H1 1' 
\ d3 ~ 

d3 50,; dB lo)/. 

1961 40,8 I 43,0 

- 

31,6 
1962 40,8 38,9 29,6 
1963 40,8 46,6 31,1 

Aluxwa - TrmnuH(os 1962 I 39,3 38,7 33,9 
1963 38,6 37,0 33,1 

MOA MM 1A0TII11CHx11 1958 42,4 40,8 31,0 
1961 40,8 39,8 28,8 
1962 40,8 

I 
45,0 37,7 

1963 40,8 42,6 35,8 
BbicTpHua - WnnHublllo 1963 41,6 37,1 33,2 

Kama - TapaoMa 1958 55,3 57,0 31,8 
Kama - Capanyji 1958 42,2 4?,0 29,6 
06Ba -- Kapa4aii 1958 40,0 

I 
39,7 22,5 

COMB ROHHbIX 0'1'JI03KeHH}i paCCMOTpeHHbIX peK 11peACTaBJIeH B Ta6Ji. 2, 
,,~OIIOJIt111TCJtblla5i K011Tp0.1bHa5I IIpOBepKa lieKOTOpbIX 31meimh C, BbItIHC-
JIefIHbIX I1pIl pa3ffblX Be.intaiHaX d, 6biaa Bbino.,,  IIeiia IlyTeM COIIOCTaBJIeHil.9 
BbIYItCJICIiHbIX 11 113MepeHHbiX paCXOAOB HaHOCOB R. Ha pie. 1 IIOKa3aHO, qTO 

-__ 
5~.~54~ 5 4 

i 6 ~• 3 6( 
8• 

6 

09 07 

/ 100/ 

0-/ 

2 

• -2 

/ 
0-3 

12 
11 

O Zu #u du au iuu n 

PHc. 1. 3aBlIC111,10 Tb R=f(Q) , p. Kama - c. Bo.noc111luxoe. 
- H3MC'PeHllbie PaCXO)(bl B3Be1BeHHwx flallOCOB; 2 - TO me, Bb14HCnomble H17H da 50 6, 3 - TO WC, 'Bbl- 

4HCJleHHble npH d3  jo~6  

3 3aKa3 rr? 413 33 

0 
606 

406 

206 



npii OnpeAeaeHiili C n0 94 (peKTHBIIOMY AiiameTpy Lt;, 50% -HON o6ecneqeHHO-
CTH COIIn1ACFinC Rnt,, r H Rna.,  OKa3blBaeTCft ropa3A0 JIy4IHC, 4CM ITpII IICHOJib 
30BaHHH a,nsl BbI4HCJleITliS1 C d, 10 0/p -11oN 06ecrie4ellHOCTIi. TIpH 3TOM Hali6o-
JTCC CyMeCTBCHH,151 pa3tII111,a npOCJleiK11BF1ei,cA ripli BhlCOKi1X 311alICHHRX paC-
XOAOB BORN H HaHOCOB. 

Ta 6JIHua 2 

rpaHyJlomeTpH4eCKNN COCTBB AOHHblX OTJIOlKeHNN 

AHaMeTp liaMiu d (MM) H HX COAepwaHHe 
(B 0/0 nO Becy) . 

Pexa-nyHKT 

'Yirwa - MaHTypOBO 

MoKma - Temiimcon 

h10J10Ma - 11..1e7HHelfl(ll 

BUCTpnua - 11IIInHubHfo 
Kama -- Bonocimu n6 

roA, am  
10-5 5-2 2-1 to 0 0 0 0 

o 
I ' - c 

o 0 0 o V 

1961, 311A II 3,3 11,41 4,6 32,1 43;0 2,8 0,5 2,3 
1962, 20/VI 17,1 11,91 8,4 25,1 26,9 1,5 0;4 8,7 
1963, 8,1  IV 18,9 5,8 8,2 37,7 22,1 4,6 0,7 2,0 

1961, 23/1V , 0,5 0,5 2,9 28,0 46,8 15,5 1,6 4,1 
1962, WV 0,1 0,2 2,0 26,1 55,2 9,1 0,9 6,4 
1963, 25!111 0,7 3,6 43,6 42,0 7,2 0,6 2,3 

1961, 71IV 7,7 11,7 10,8 48,8 16,5 2,5 0,3 1,6 
1962, 14/IX 6,6 12,4. 16,7 33,5 28,2 1,3 0,2 1,1 
1963, 27/1V 1,5 3,7 9,0 38,6 28,8 4,4 3,9 5,2 5,0 

1963 13/ IV 5,21 2,3 1,8 38,'4 47,1 2,3 0,5 2,3 
1958 25,1 10,0 3,7 28,1 19,5 2,4 11,0 
1959 28,0 7,0 5,0 37,1 14,0 1,6 7,0 
1960 24,1 1 8,0 4,0 32,7 21,7 1,6 8,11 

- PacveT pacxOAOB HaIIOCOB no c~uaM BOAHoro pe)KHMa peK 

jJ jm peLHCH11S1 Bonpoca o npilMexexnll TeopQTHqecxoro McTOAa [3] K pac-
4eTy paCXOAOB HaHOCOB npiT pa3JIH4HbIx (pa3aX BOAHoro pemima peK HCnOJIb-
30BaHbI Han60Jiee HaAe}KHble H nOJIHbie AaIlHbie HaTypHbIX H3MepeHHN. BbIJIH 
Bb16paHbl HeCKOJIbKO CTBOpOB paBHHHHbIX peK, HaXOa,9MHXCH B pa3HbTX npli-
pOAHbIX yCAOBTTRX: p. BeJiax - r. BHpcK, p. BeJia5T - r. Yipa, p. Kama-
c. BOJIOCHHuKoe, p. OKa - r. KaJiyra, P. OKa - A. HOBHHKH, P. T~OH -
X. XOBaHCKHrl, P. aOH - CT-ija Ka3ancKaq, p. McABeAHua - CT-ua Ap4eAHH-
cxa5l, p. Ypa n -,a. TonoJIH, p. B5TTKa

7 ~

- r. KHpoB, p. Cypa - c. Tpaxa-
HHOTOBO, P. CJOHb -,R. MHHbApOBO, P. 110.-TOMCTb - C. gxKej16imbI H Ap, DTH 
peKH HMeTOT 4eTKO BbIpa>KeHHyio, 60JIbweh LIaCTbTO OATTOBepInHHHYK) BOJIHy 
BeceHHero TIOJIOBOAbfT. TaKHM THHOM rnAporpa(pa xapaKTepli3yeTC5I nOAaB-
J momaR iiaCTb paBHHHHbIX peI{ CCCP. CB5T3b I13MepeHHbTX paCXOAOB BOAbl H 
B3BeiueHHbTX HaHOCOB Bblpa)KaeTC51 06bI4HO A•'IH peK TaKOrO THna OAHON neT-
aeO6pa3HON KpIIBolr, npasall BCTBb KOTOpOIT OTBe4aeT nepiioAy yseJlI{4eHH51 
BOAFIOCTH It MYTHOCTH (noxbeM nOJIOBOAbH), a .,ieBaq - neppoay yMeHblueHH.9 
9TIIX 3JICMCHTOB (Cnaa nOJIOBOAbH). Kpome TOM, B K44CCTBe npiiMepa 
CpeA11ea3HaTCKHX peK C BbICOKON MYTHOCTbTo 6bi.nH HCnO.7b3OBaHbl MaTepnaJIbi 
n0 p. Cbip-Aapbe, KOTopaSi XapaKTepli3yeTC51 MITOronaB0A04HbIM pe}KHMOM. 
CB513b paCXOAOB BOAbI H B3BenIeHHbIX HaHOCOB AJta peK TaKOrO THna o6biqHO 
XapaKTepll3yeTCSI OATiO3Ha4HON KpHBO.nHHeRHON 3aBliCnMOCThlo C IieKOTOpbIM 
pa361)OCOM T04eK. 

COnOCTaBJIeHHe C HaTypHbIMH aaiiHblMll pe3yJIbTaT'OB pac4eTa paCXOAOB 
93BeLHCHHbIX naHOCOB no MYTHOCTH, Bb14IicJIeHHON npli IicnOJIb3OBaHH11 4pop- 
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My'.'Ibl (1), H()Ka3I1.10, 4T0 ;t.-m paBHI111libIX peK IICo6XOAnMo KOIIKpeTH3Hp0- 
BaTb IIOAXOA K paCileTy AAA  pa311bIX ()a3 BOAHOro pe}KI1Ma Pui{H. . 

AHaalM pacr10:iwKe111iH Ha rpa(pHKaX CBH311 R;== 1  (Q) pacgeTHbIX TOLICK 
H03B0.111.'1 j)i13,ae.1ItTb BCC paCCMOTpeHHble peKH Ila Tpll rpyrmbl (Ta6A. 3). 
Bb1HCllti:IOCb, q-r() rrii rpyniibi pa3AIi`-IaIOTC5l 110 rpallyllOMCTpngccIl oNIy Co-
CTaBy' AOIIIIIAX OT.10AMIli1[. YapaKTeptiblli COMM AOHIIbIX OTJIo}KeHHIi a,'M 
pCK 3TIiX I- pylllI npIIBCAeH B Ta6,ri. 4. Z[7H pCK IICPB01'1 rpyrintI paCqeTHbIC. 
T091(11 paCHO,-laraK)TCH Ila BCTBIi CIIajI,a. CiOAa OTHOCHTCH peKli C rpaBC.'IIiCTO-
nCCIIaHblM COMBOM AOHHbIX OT.'IwKEHII}i KpyHHOCTbIO OT 0,05 AO 10-20 MM H 
npeo6,iaAaionzHmlll B up011eHTHOM OTHOLLIeHHII CppaKUIMMII OT 0,2 qo 1 MM. 
Ha pnc. 2 nOKa3aii npHMep TaKOrO paCl'10.'iO}KeHiIH Il3MepelitlblX It 

Ta6.iliva 3 

CHCTemaTH3a1AHS1 pe3yJlbTaT 
B3BeweHHblx i 

1 r p y n n a peK. Bb1411C.1eH-
Hbie BeJli491111bi ioAia,rcR lia 
BeTBb CnaAa Ha rpa(pIlKe 
RuaM=f (Q, 110 3aini1 KCiIbl 
AnH nepiio,,,a floabella Be-

CeHHerO nOaOB0A6H. XapaK-
Tep rpyllTa: rpaBea11CT3-nec-
4alibIN, KpyHHOCTb OT 0,05 A0 

10 him 

3B CpaBHeHHA Bb19HCJ1eHHb1X H H3Mepeiniblx pacxoAoB 
allocoB no rpynnam paccMOTpeHHblx pelt 

2 rpynna pei;. Bbi- 3 rpypna pe.i:. Bbi,ni- 
tmuieiiHbie BC.'1119H11b1 C701111blC Bea11'nillbl R 
R .-IWKaTCR H;I BeTBb .10?KaTCH 86711311 0A110- 
IIO,Zbema_ Iia rpac])HKe I 311a'1110fi Kp1(II0a1nie111i014 
Rua.m =/ (Q). 110 3i1Bbl- i 3aBHCHMOCT)1  
111clibl a:1H IICpHOAiI PCH<HM peK 
CnaAa 11Oa10130Tb5l, Ka- 111101-QBaBOA0911bIH, no- 
paKTep 1-pyllTa: IM11-  70BOAbe paCTHIIy TOe 
CTO-❑ eC9ailblil, Kpyn- . 
HOCTb OT 0,01 AO 1 1iM 

p. Behan - r. Biipcii 1958, 1959, 
1960 rr. 

p. BenaH - r. Y(pa 1959 r. 
p. Kama - C. BOn OCIMUKOe 

1958, 1959, 1960 rr. 
P. CK)lib-A• MHHbHpOBO 1959, 

1960 rr. 
p. OKa - r. K i.lyra 1963 r. 
p. McABeAHua -- CT-ua Ap,ic- 

AHHCKaH 1960 r. 
p. Ilonomub - c. 5N: c a611ubi 

1963, 1965, 1967 rr. 

p. Ypaa -- I'ono.Tti 1958, 
1959. 1960 rr. 

p. Cypa -- a. TpaxanHo-
TOBO, 1961 r. 

p. BHTK i - r. KnpoB, 
•1959, 1960 r. 

p. IIeil3a-tax Apaum- 
cKHit 1961 r. 

P. ;jOH - X. Xonaliul l 
1960 r. 

p. Cbip-,gapi,H - r. Ka3a- 
711IICl, 

P. Cb1p-Aap1,H -- 
KBHIa. Kaab 

p. llwomeTb -- 5I.Ken6H- 
libi 1966 r. 

Ta6anua 4 

XapaKTepHbIN COCTaB AoHHbIx OTnoNceHHH Ansl Tpex rpynn peK 

AnaMeTp 'taMiL[ d (MM) 11 ux coAep;Kaiilie (B 0/0 nO Be Cy) 

X10 10-515-2 1  2-1 1--0,5 0,5-0,210,2-0,1 1  0,1-0,05 0,05--0,01 <0,01 

p. Genasi - r. Yrpa, 1959 r. 

21,9 1 14,1 1 11,1 4,1 1 11,8 I 32,1 I 2,9 I 0,3 I 1,6 

l p. Ypan - r. Tononn, 1959 r. 

0,2 I 19,3 I 37,7 1 16,8 I 20,0 I 6,0 

p. Cup-Aapi,si - r. Ka3anHHCK, 1961 r, 

16,2 I 39,1 I 27,5' I 10,5 i 6,3 
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BbIgHC:ieHilblX BCJlligllli R. KaK BHaHO, 'H3 rpa(l)11Ka, TOgKII 2, 3, 4, OTBegato-
mile nepHOJjy HaIiaJla BeceHliero n0.'IOBOab9, l,JMelOT mm60JIbLHHe OTKJIOHeHHH 
OT naTypHOli Kp1IBoR. B.bIg1iCJICIiiibie paCXO)ibI IMHOCOB B 9TOT nC])HO)l OKa3bl-
BaK)TCA 3aimmmiHbiMH I{O CpaBI10HH10 C 113MCp0iI11bIMIi B 2-3 pa3a. HagHHa5l 
C TOgKH 5, OTBetlmotilell MaICCHMaJIbHOMY paCXO;ty BOjjbl, H jjaaec Ha VgaCTKO 
Cnajja nOJIOBOjjb51 paCXMKjjellll5T OTII pe3i(O CflMKaK)TC5l, o61lapy)KH13afl rlOgTH 
nOJiHOC COOTBCTCTBiie 113MepeHlibiX li BbITI1IC.IeHHbIX BeJIH111111. 

Ha pxc. 3 npe;ICTaB.'ICH BTOpON THn COOTHOLiieHHH BbigilCJleHIIbIX 11 113Me-
peliHbIX paCXOjjOB B3BeiiieHHbIX HaHOCOB, Korjja pacgeTHbie BCJIHgHHbI R 
pacriojiaralOTC5I Ila BCTBII nOp,'beMa BeceHHero HOJIOBOjjbg, a Ha Cnajje noJio-
BOAh5I BblgllCj7eH1ib1e Be.imimbl OKa3bIB310TC5I 3aBbILHCHHbIMH. K TaKOMy THny 

I 

1959 

0 -1 5, 4 

6  4a i 5  0 4  

3 3 

7* 7 

e9 B 
2 2 9 

10 • / 10 

13 l~ if 
il

oabeM 
• 13 

15 0 

500 /000 150OR 

PIIC. Z. 3amictiniOM R=f(Q), P. Behan—r. Ycpa. 

/ — 113Mepeimble pacxOAb1 B30eB7eHHbix Ha11000B, 2 — TO HCe, BMRFiC'IeHHbie. 

OTHOCHTC5I peKH C pyC,'IOM, CJIO?KeIIHbIM HJIHCTO-neCgallbiM aJIJIIOBHONI Kpyrl-
HOCTbK) OT 0,001 jj0 I MM 13 C npCO6JlaRI1011jliMll B ITpoueHTIiOM OTHOIneH11H 

i~paKU HAM11 OT 0,2 ao 0,05 MM. 
PHCyHOK.4 im.,uocTpiipyeT TpeTHN THn, XapaKTepl13YlO1UMlCfl AOCTaTOgHO 

ITOJIHUM COBna jeHi7CM Ha6.'IK)J.jeHHblX iI BblgilC 1etlllbix n0 gpopMyJle (1) BeJIH-
gIIH R a.TI5I BUX (ha3 BOJRHOro pe?Kiihia. aJI5I 3TOr0 THna CBOIICTBeHHa OaHO-
3HagHa.9 KpIiBa51 CB23II R='f (Q). Ha piic. 4 nOKa3all rpa(~iiK aim P. Cblp-
~Japbll, OTJIHq Ho1jei{c5i OgeHb BbICOKHMH 3HageHHRMH MyTHOCT11 (jj0 
3000 r /M3) H MCJIKIIM, jjOBOJIbHO OgII0pOjjtibIM COCTaBOM rpyHTOB. KaK BHjjHO 
113 Ta6Ji. 3, 60JIhInimCTBO paCCNIOTpetlHbIX peK OTIIOCIITC51 K I-O}i rpynne, 
KOrjja Ha116onoe ne6JlaronpMTHbiM nepnoaom jjJI51 paCIICTa QKa3blBaeTC5l nC-
pHO;i nOjj"bCMa BCCCHIIero n010Bo,2bSl. (DOpMIIpOBaHIIC CTOKa HaHOCOB •peK 
OCyIIjCCTBJI51eTC5I B 3TOT nepHOjj B 3HagliTe lbllOII CTeneHH 3a CgeT 3p03liOHHbIX 
npoueCCOB Ha rIOBep.XIIOCTil 6aCCCIIHa pe'KH It Ha CK.'TOHaX ZOJTlIIIIbt, 74TO He MO-

1KCT 6bITb YIITCITO npil pa CgeTe n0 COMBy pyCJIOBOrO a7JIIO13nfl. AIiaJI113 Ma-

'iepldaJlOB n0 pgay paBHIIHHbIX peK noKa3bIBaeT, TITO pe3Koe yBe.' meHlie biyT-
HOCT11 06bITIHO iiaCTynaeT BCKOpe nOCJIe aaTbl bIHIIIIM1JIbIIOPO pacxo"Ia BOJjbi 
ncpejj HOJIOBOjjbeM, a KOHCIj CFO 06bIgHO CB513aii C a lTOfi MaKCHMailbHOrO 
paCXO;ja BOabl. B CB51311 CO CJIO}KHOCTbIO 1I MHOr006pa3IleM (paKTOpOB, 
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y9aCTBy'IOUIHX B npOIIeCCaX (pOPMIIPOBallllfl CTOKa llallOCOB B IlepHOA noA'beMa 
BCCelillel'O 110n0110,1bfl, noxa eiue ne npOaMIB.'iflCTC51 B03MOlKlib1M aaTb IIa-
AO}KIIHO peKOMC1IAa1j111i r10 paC4CTy MVTHOCT'H B 3TOT nepi0A. flpt16jm>KellHblfl 
P,lC4cT MVTHOCTII An51 9TOli (pa3bI BOAlloro pexuima peKH MMKHO BbIHOJ1uATb 
no (poPMyne (1), KOrAa Anse BbiqllcJlellnsl r1tAPONIM1HlittecKoro napaMeTpa 
Ila,,ocoB (r) IIC5Onb3ylOTC51 RaHlibic n0 KPynHOCTH B3Bel.UCHHblX HaHOCOB, 
6n113l(liX HO COCTBBy H HaHOcaM, CMblBaeMbIM C 6acceliiia. TaKOA nplieM pac-
4eTa HPOBePCH Iia npHMepe p. HojioMeTb [G]. CnegyeT, ORllaKO, HMeTb B BH)jy, 
uTO B 3TOM CJiy4ae pactieT aaeT lieKOTOPOe MBbluieime nO CpaBIiellmlo C 113Me-
OeHHbIMII BCn114HIiaM14. 

Cor.'IacllO nPOBeAeHHOMy aH8JIH3y 11 nOJ1y4CHHbIM B HaCT051lueA CTaTbe 
pe3y.'ibT£ITaM IIpOBePKII T04I1OCT11 PaC4eTa PaCXOAOB B3BeiueHHbIX Ha.H000B 
An51 OTAenbHbIX (pa3 BOAHOrO pe}K1iMa peK, MOJKHO C(pOPMynHPOBaTb HeKOTO-
pble peKOMCHAaIIHH 1t onpeae.11iTb npeaeabi npliMeHi1MO.CTi1 (pOPMyJIH (1). 
/j.u1 pel{, BOAHbII( pe>KHM KOTOPhlX XapaKTepll3yeTcH l4eTKO Bblpa]KeHHbIM 
BCCCiilii•IM n0.'IOBox3Qm, pe3ynbTaTbI BbI411CneHH5l pacxoaOB B3BelileHHbIX Ha-
iiOCOB 110 (IOPMyJIaM (1)-(3) npii nCBOJib3OBaHlIH COCTaBa aOHHbIX OTAwKe-
11111i nOnV4aiOTC51 pa3nntIHbIMH AJIg P 13HblX (pa3 BOAHOrO pe?KHMa B 3aBHCH-
MOCT11 OT Xapal(Tepa OTJIWKeliliii, Caaralouiiix pyc.'SO. Haae}KHbie pe3ynbTaTbl 
nOJIy4aK)TCfl 1.12 nepHOAa CHaAa BeCeHHero nOn0BOAb5l it Me?KeHH, ecJIH pexa 
HMeeT rPaBCntic-To-nectiallblli XFIpaKTep . PVC.'iOBbIX OTAWKCHHIi. B nepHOA 
n0A'beMa HOJiOBOAbfl B 9TOM Cny4ae Heo6X0AHM0 IiMeTb HenocpeACTBeHHble 
Ha-TVpllble 113Mepetiitfl MVTHOCTIt. rlpli6J110KeHHble paC4eTbl MVTHOCTH MOryT 
6bITb HO.TIytiCHbl ;1,951 3TOrO nepHOAa rIPH HCHO.'ib3OBalllill (pOpMynbI (1) n0 
KPyHHOCTH B3BellleHIibiX iMHOCOB. 

)Jnfl PeK, imemiltix 11.1IICTO-HMIaHOe pyC-'To, paC4eT no yK23aHHOlt (pOP-
MyJie MO?KeT BbiHOJIHflTbCH A.1fl nepnOAa noAbeMa..,amT CnaAa nO IOBOAb51 1i 
neTHeFi MCiKCHit B VKa3aHHOM C.Iyq to PaC4eT no (popMyJle (1) Fie AaeT XOPO-
Hiero PC3y.`1bT IT1, 1109TOMy ;t.'ifl HOTly4emi2 IIPCACT2B.'ieHl15T 0 BeJlllgHHe MVT-
IIOCT11 mcaye"r nO0b30BaTbC2 Aa11HbIMH n0 peKaM-aHa:IoraM, Tm60 BbInOJIH5lTb 
KOHTPOJibilbiC i13MCPe111151 Ha peke, KOTOpbte MOT-:m bbl 6bITb 3KCTp8n0nlipO-
Banbl n0 TeOPCTImeci(Oli (popMyne. 

)Infl pCK C MHOronaBOAO4HblM PCiKHMOM lint[ p3CT51HVTbIM Bece ll HliM 
1iOe10BOAbeNl, HMeloI11HX OAHO3Ha4HVK) 3aBllCIiMOCTb R=f (Q), PaC'ICT pac-
XOAOB 133BellleitllbiX IiailOCOB n0 (opMyJiaM (1) -(3) C HCHOnbMBaHHeM co-
CTaBa AOHIibiX OTnO}KCHIIEI Mo}KeT Bb1110nHflTbC51 a,I51 BCero 6e3.T1eAOCTaBH0ro 
nepHoAa rota. 
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