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bLL39bBoom)
LogggMaogo (40
% 0560 12.6 1.0 5.5 0.72 36 7.5 23.4 0.990
bL39bBoom)
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BosolghGsgom  bsd@mdol  dgmobg  0s3do  [omBmygboos
3900MEME™y0s  d0bsMg @MOYXOL  35¢sdm@EHdo  GHMIBL3MEMEH0MdMEO
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3oadm@do  ©035MEMmxol  doge  asdm@Gsbowo  M3sOHEMBwo  dsbob
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990003900, 9bg3g  2obgwo  3gMomdo  s8md399bgdmwo  Lsdgabogem

WOoGJOOGHMES, oo  TmMOL,  535009d03mLgdOL G- 00OEbMYWIZIL, .

Bomodgowol, 3MmxzglemMgdol - 3. m93Bsdol, . 3935MET30¢0l, 9.

3b5sd30¢0l, 0. bgMbgwerodol, 9. §9M9g0wol s bbgs d93609M9d0b.

00bsty  @MOMXOL  39wa3mBHTo Q93O 035MEMBIdOL

BEAOGOLGHOIMMO0 H0PO, 3OMA. . 3953505300l Fogh 53 F53939WO

@S  Bmyogho  Jgdmnbgzgzsdo, swabowoz 30, ImEgdmwos  IMogo

Lod93b0gH™m 659OMIT0;  Bgdmm s0bodbmwo LEGsGHOLE0IMMO Gogol (40
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09OGH0wwo) 9185390000  FogdIMos  9IZ0MHOME0  EITIMIOEIOYGDS,
OHMIWOomsE 05625000905 80bsMg MOHWYXOL J5wsdm@Gdo M3sMEMBOL doge

AMBL3MOE0MYOMWO VZ5MOEMBOEo Lol ImErEmds (W).
3539353036 259mBobegdsl 593l 99990 Labg:

W=0138-T"*.Q%" | (8,
4.5)

Loo, T 960l 80bs®ol 35w sdm@do ©35MEMBoL IMdMsMmdoL mm (§3);
Qrax - 35603050l BsdbodseeHo batxo (83 / §0).

(4.5) 5930009099 gd0L 25dMmygbgdol BwgMgdos:

180<T < 2160 ,
100< Q,, <2000

max —

(V)

@79, (4.6

(4.5) ©59m300090)gd0m 259685003900 0gm dE0bsMg MWK OL

3owa3mGdo  BmOIoMmdMEo  03503Mmzol  Joge  BHMIBLIMOEH0MGIMYWO

©3503MBo  dobob  FmgEemdgdo (W), Gmdgwos 39639690 9d03

39050900 0gm 091698580 3930 dmbo(39990m9b; dsmo 3603369 mdgd0

dm90mos 3bOoedo (gbMowo # 4.3).

gb®oo 4.3
90006569 MOHMXOL 35MEMBOL 0gH GHGBLEMOEGHOMmYdM®wOo
03503MBmo dobol FmEremds

©35603mx30L
©3563mzol | dmgmemdols
Q3b:)6m(;81§0b bstxo BoOHOMI0N0 [Wi/Wmax - [(Wi/W ax-
663@0 Q max bOQO@a (Wi/wmax) bsd ] (Wi/wmax)bb'a)z]
= (@/50) Wi/ Wi
(8
2 3 4 5 6
1899 434.8 0.33 0.11 0.01210
1906 2000 1 0.78 0.60800
1947 1666.6 0.88 0.66 0.43560
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4 1949 370.4 0.33 0.11 0.01210
5 1956 253.2 0.126 -0.094 0.00800
6 1957 199.2 0.1 -0.12 0.01440
7 1961 159.6 0.0798 -0.14 0.01960
8 1961 210 0.0777 -0.14 0.01960
9 1961 740 0.6 0.38 0.14400
10 1961 250 0.3 0.08 0.00640
11 1963 172 0.09 -0.13 0.01690
12 1963 132 0.03 -0.19 0.03610
13 1963 703 0.679 0.459 0.21000
14 1963 144 0.067 -0.153 0.02340
15 1963 73 0.017 -0.203 0.04100
16 1963 470 0.86 0.64 0.40000
17 1963 103 0.01 -0.21 0.04400
18 1963 1244 0.49 0.27 0.07290
19 1963 443 0.34 0.12 0.01440
20 1963 288 0.048 -0.17 0.02890
21 1963 150 0.03 -0.19 0.03610
22 1963 262 0.1 -0.12 0.01440
23 1963 446 0.08 -0.14 0.01960
24 1963 205 0.1 -0.12 0.01440
25 1963 82 0.01 -0.21 0.04410
26 1963 62 0.04 -0.18 0.03240
27 1973 200.6 0.1 -0.12 0.01440
28 1976 240.2 0.11 -0.11 0.01210
29 1977 167.6 0.067 -0.153 0.02000
30 1981 264 0.176 -0.044 0.00194
31 1982 458 0.076 -0.144 0.02070
32 1983 229 0.09 -0.13 0.01690
33 1984 162 0.08 -0.14 0.01960
34 1986 282 0.11 -0.11 0.01210
35 1986 160 0.13 -0.09 0.00810
36 1986 321 0.16 -0.06 0.00360
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37 1990 114 0.076 -0.144 0.00578
38 1992 330.2 0.275 0.055 0.00300
39 1997 221.1 0.13 -0.09 0.00810
40 1999 3333 0.27 0.05 0.00250

330930l FoBobl  sbg3zg  FoMTMoAqbL  Loodgmmdols s  Moligol
09MOHOo0L 25dmyqbgdom ©o9bs, ) G5 BomgdoE03MMo 356mbBMIoMgdom

500(96M905 8. ©MOMYXOL 35¢o3mEHT0 BMMOI0MYGOMEO V35OEMBoL doge

AGOBL3MOGHOMYIMo  Fgomo  BoGobol  dmEwyrmds. o3 doBbol

296bm®309egd0Lsm30L Ltygdmdm 4.3 bMoErol dmbsigdgdoo.

©3903MBYWO  35dMbsEHBOL  ImEMmdol  Bodwmoenm  360d3b9wmds

3500030 g0s 99900930 BMOIOm:

3w W)

W, )= e (4.7)

CRYCR e Z(V\/I IW,..) - ©35603m30L dmEmmmdol BsmEMmd0mo Loowols
i=1

X 50996M0 360336900mdss; N - LEoEoLGH03OO0 HOYOL MoMm©Ibmds.
0v) 9930396 B39bL 86033690 MdqdL  (4.7) ©IM30©YOYgdsdo,

3030090m:
40
- Z(W' /WmaX) 8,6645
Wwmax)=2 222 _ 02166 (4.8)
N 40
©35030mxz0L  dmEMEmdol  LYIMPWM  335MOGHIO  2oIbMY

299003985 89990 ©9M30YOMEgd0:
W _
JZ( )
S =
N

(4.9)

993095600 Bg960 8mba399900 (4.9) ©s9M30©GdMEgd530, 80300GOM:

s = 27— 0248 (4.10)
40
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03503080l InEgmwmdol 360d360wmdgdo  dgLsdsdol 0b@gezswgddo
dm399mos 3bGowdo 4.4.

3b®oo 4.4
©35M3mBoL InEmErmdols 608369wmdgdo dglsdsdol 0b@EgMzsgddo

ob®9®3semo | 0-03 | 0.3-0.6 | 0.6-0.9 | 0.9-1.2

Lbobdotg (m;) 28 7 4 1
f(w) 07 | 0175 | 01 | 0.025
BodG, F(W)= % 4.11)

0395030890 ool 3o0LEHMYMAoL SLsagds 30949bgdm sbGHowo 4.4- ol
9mb5(39990L, OO 45530303 (3909905 bob. 4.3-Bg.
03503MBY0 JoLOLO Fom9ToE0IMNMO WMEObO FGHMEos:
40
m, = Z W /w_, ) f(W/w_, )=015-0,7+0,45-0175+0,75-0,10+1,05-0,025 = 0,284
i=1

(4.12)

f (Wi/mrmx)

1,0 4
09 4

08 4

07
0,6 1
05 1
04 4

03 4

02 4
01 4
0

] 0,3 06 09 1.2 (Wianmx)

Bob. 4.3. 035GEMEBOL InErEmdOlL 30LEGM™ds (1) s dobo
09000 33650 gdol dGmo (2)
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30656y  MOWYROL  W35OEMBYO  49dMmbsEHbOl  FoBmdomo
360036903900l 30LGHMYMTs s FgLsdsdolo  MgMOOMEo  A5TMbOEIBOL
360 6583969005 4.3 BobsBDy.

4.3 bobsBDBY godmbobmem dGrml JggLlodsdgds 390890l dobsfoergdols
396mbo, ®MmIgarlisg 0d3L 99dgao Labg:

(W, /W, 01150, /W, Jexpl-0,248( /W, > (4.13)

0¥) 3930063900090 d0bsGg MOHMXOL W35MEMBYO A5TMBsEIBOL
B9OOMO0M0 BoEool 3503369 MdgdL (4.13) IFM30IOMEgdom, Fsdob
3009010 BLoEOYJOOL LE0TJIEOMMOS 05BRM0TGdS BMEOTMEPO0):

1,2
PW, /W, j f(W /W, )=0,71 (4.14)
0

(4.14) 593000909 gdol MOLZO 30  GHMEO0Y.

R=1-0,71=0,29 (4.16)
5960950, B396L 096 Boo®MmgdvIcmo mgm®ov)ro 33¢g3900L dobgwozom
399625009900 B50dgEMMOS GHMeros 0,71-0, Mg 369d@03500 doMgdmen

LOOIP CMNZEYOS.
30bsMg MOHWYROL 35¢93MmEGHT0 BMMOTOMYOEO FY5KEOEMBJIOLS s
09odmzsm:0bgdol O™ GOBL3MOEHOMYOMEO 39403656900

3MMO0YOHO a3M5ggool 36MHMbMHBoMdoLIMZ0L 2014-2015 00
3o6bmO309m©s  by39gEg-GmboBMEmobymwo 331093930, OHMIOL  OMLY3
3065609 MOMXoL LOGHMBBOGHM s F9dMEHBOL 3MBMGdDY S©gd 0dbs
fgarol  Lobxgdo, MMIOLSE T90AmId  LE-L  3mEbY  ToOEbMEsgL
Lobgarmdol  figserms  99M@Mbgmdol 0bLlGHoGHMEOL  30MOH™E9d60396

W5dMM5GHMMH0530 RGO J0B0EHO 56500, Bswobol Imbsigdgdo

dm39999os 4.5 3bGowdo.
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3b®ogo 4.5

900. @MEOMROL 35e33mEdo BmMToMgdMo (iY5eromdols doge
AMBL3MO GO0 BM3d30900L FmE3IEMmdgdoL BMEMd0MO oEOEIYdo

39%0gbstrg
agsopmg | B0 | Bysoghitgad | dgwo

" ol b?ﬁ)(;jo 990 Ba¢obols Bo@sbob [(Si/Smax- | [(Si/Smax -

39360l Q max’ IEn@mds, | BIHEOMBdO0O Sis3)] Sisa)]2

oo | (a3sp0) Si(33) oo,
(Si /Smax)

1 1899 434.8 1826.16 0.21 0.03 0.0009
2 1906 2000 8400 1 0.82 0.67
3 1947 1666.6 6999.72 0.83 0.65 0.42
4 1949 370.4 1555.68 0.18 1 1
5 1956 253.2 1063.44 0.13 0.05 0.0025
6 1957 199.2 836.6 0.09 0.09 0.0081
7 1961 159.6 670.3 0.079 -0.101 0.01
8 1961 210 882 0.105 -0.075 0.005
9 1961 740 3108 0.369 0.129 0.035
10 1961 250 1050 0.125 -0.055 0.003
11 1963 172 722.4 0.086 -0.094 0.0088
12 1963 132 554.4 0.066 -0.114 0.0129
13 1963 703 2950.5 0.35 0.17 0.0289
14 1963 144 604.8 0.072 -0.108 0.011
15 1963 73 306.6 0.0365 -0.14 0.0196
16 1963 470 1974 0.235 0.055 0.003
17 1963 103 432.6 0.05 -0.13 0.0169
18 1963 1244 5224.8 0.622 0.442 0.195
19 1963 443 1860.6 0.22 0.04 0.0016
20 1963 288 1209.6 0.144 -0.036 0.00129
21 1963 150 630 0.075 -0.105 0.011
22 1963 262 1100.4 0.13 -0.05 0.0025
23 1963 446 1873.2 0.222 0.042 0.0017
24 1963 205 848.4 0.101 -0.079 0.006
25 1963 82 344.4 0.041 -0.139 0.019
26 1963 62 260.4 0.031 -0.149 0.022
27 1973 200.6 842.52 0.1 -0.08 0.064
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28 1976 240.2 1008.84 0.12 -0.06 0.036
29 1977 167.6 703.92 0.08 -0.1 0.01

30 1981 264 1108.8 0.132 -0.048 0.0023
31 1982 458 1923.6 0.229 0.049 0.0024
32 1983 229 961.8 0.114 -0.066 0.004
33 1984 162 680.4 0.081 -0.099 0.0098
34 1986 282 1184.4 0.141 -0.039 0.0015
35 1986 160 672 0.08 -0.1 0.01

36 1986 321 1348.2 0.16 -0.02 0.0004
37 1990 114 478.8 0.05 -0.13 0.0169
38 1992 330.2 1386.84 0.16 -0.02 0.0004
39 1997 221.1 928.62 0.11 -0.07 0.0049
40 1999 3333 1399.86 0.16 -0.02 0.0004

Lodmoem 36093690 Mmdgd0 EHME0s:

>.(s7s)

395036569390 3OO0 BOJ(30900L BSOHOMBOMO LOWOIJOOL

(S7Sm)=2— (4.18)
3MWMO0YOHO R6M5J30900L RIOOMOOMNO 9600836903900l
33900OMSGHME0 FOPIBOS BHrOS:
3 ~(s/s
s :JZ(/Smgx) ( | ) =0,258 (4.19)

09500mg560H©bgd0l 9090  ZMELMOEMMO
d9L50530L

095000@M0Ogd0Ls @
NM5J30900L  FMEMEmdgdol  Bodmdomo 3509369 mdgd0
0696359080 dm 399905 36O 4.6- do.

3b®oo 4.6
3MM0ENMO0 GMog30900L ImEemdgdol BsMmdomo 360d36gmmdgdols
Lobdomg dglsdsdols 0bEghHgsegddo

ob@gGgsmo | 0-0.25 | 0.25-0.5 | 0.5-0.75 | 0.75-1.0
LbobdoMg my; 35 2 1 2
f(Si/Smax) 0.7 0.175 0.1 0.025
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30LEGHMAMSToL sLORYOI® LMYJOIMIM 4.6 bOHOOL dMbs(39990000
393900 ol gM5303L (bob, 4.4).
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Bob. 4.4. 3000 YHO BM3J309d0L INEMEMBIJIOL BsEMd0mo I60dz6gwMdIdOL
30LBHMaMsds (1) s Tglssdsdolio Jsbsfommgdols IGrwo(2)

3MMO0EYIOHO BMJ309d0L IMEMEXMdIOOL BSMEOMB0MO LOYOOUL
953935303716M0 WMmEobo GHMmeos:

Z (S/S,.. S/S,,)=0.125¢0.875+0.25¢ 0.05+ 0.625¢ 0.025+ 0.875¢ 005 = 0.18

(4.20)
d0bsMmg  MOMXOlL  3MWMOEMMO  BMOJ30900L  IMEEEMddOL
R9OMO0m0  3603369emdgo0l  30LEMAMSTS s TgLsdsdolo  MYMOHOYIEO
399b5@sbols Immo Bshg9bgd0s 4.4 Bobsbby.
4.4 B5bsDBY 2odmboben ML Tggbodsdgds 3g0d«ols dobsfoergdol,
396mbo, HMIganlisg 9d3b 9990 Labg:

(S /S0 )- 02328 /S, )- oxp-0258(S /5, ] )

099 253056356089000 d©0bsMg MOIXOL 3NWMOEYMHO BMJ309d0L
I3 ™mdgd0L R3OOHOMOOMO Loogols 965003690390l (4.21)
©53m30009dgdom, 35806  domadMo  LoEOEYdoL  LHOTJIEOMMDS
05625009905 BMOHINWom:
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10

P(S /S ) = [ (S / S JI(S / S )= 0,78 (4.22)

(4.22) 593000901 gdol MHoL30 3o GME0s.
R=1-P(S/S,.) (4. 23)

R=1-0.78=0.22 (4.24)
5960950, B39l 096 BooMgdIeo mgmMov)ero 33¢0g3900L dobgwgom
399635600900 Lo0dgEMMds BHMos 0,78-0l, Mg 305dGH035d0 ©OLETZ9d

LOOWIP OMIEYOS.
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Conclusion

From natural disaster distributed in the territory of Georgia, one main
important is debris flow, which takes place approximately every mountain and
pre-mountain region. Debris flow has big negative influence at many field of
industry, also they decreases whole area of agricultural lands.

The purpose of the research is study of debris flow sediment of river Dutuji
and then wusing it for increase vineyard area of vine ,,Saferavi”, which will be
suitable for make known Georgian brand ,,Kinzmarauli.

To achieve noted aim it has been prepared colloidal fraction from river
Duruji debris flow sediment by us, which diameter was less than 1 mm. On the
each section added suspension containing 20; 40 60 and 80 %. On the research
sections has been planted ,,Saperavi” plants in March, 2013. Also in Kvareli, Kinzmarauli
microzone territory and Gardabani research area noted suspension added to bearing vine
area.

For use river Duruji colloid in agriculture in order to increase Kinzmarauli
agricultural area has been establish law of density distribution of solid fractions function
transported by debris flow and floods, by using of theory of reliability and risks, which has
view of Veibool distribution.

On the base of analysis of conducted researches, is established, that when add 40 %
suspension in agricultural area, vegetation of Saperavi vine is running efficiently, was also
first fruit and is possible to give recommendation about use noted concentrated
suspension for agricultural aim. Above noted give us ability to increase Kinzmarauli area,
that is warranty of receiving ecologically safe product and it is one way of development

Kinzmarauli business in Georgia.
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