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  2- ,
 3- ,
 6- .

 (  = ),

. .

  
1  2 3 4

  
P ( ) P ( ) P ( ) P ( )

  
02/05 07/05 06/05 05/05

 (2 )  2-  (7 
)

 1  6 .

 10 .

 1  6 

 RP(a) = (N+1)/i, :
 = 

 =  (1 = ,  = )

 2 .

 RF ( ) = A x LN(x) + B  1  6 
,  - .

 A  B. 
 A  B, 

, 
, 

, 
 24 . 

,  4.

1 84
2 116
3 134
4 153
5 166
6 173
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0.5 1 2 5 10 20 50 100
 

 5  3.9 4.7 5.8 7.4 8.7 9.9 11.6 12.8
10  4.8 6.0 7.6 9.8 11.5 13.2 15.4 17.2
15  5.3 7.0 8.9 11.5 13.5 15.6 18.3 20.3
20  5.8 7.7 9.9 12.9 15.2 17.5 20.6 22.9
30  6.5 8.9 11.6 15.2 17.9 20.7 24.4 27.1
45  7.3 10.3 13.5 17.8 21.1 24.4 28.8 32.2
1  7.9 11.4 15.1 20.0 23.7 27.5 32.5 36.3

1.5  8.9 13.1 17.6 23.5 28.0 32.5 38.4 43.0
2 9.7 14.6 19.6 26.3 31.4 36.5 43.3 48.4
3  10.9 16.8 22.9 30.9 37.0 43.2 51.2 57.4
4  11.8 18.6 25.5 34.7 41.6 48.6 57.7 64.7
6  13.2 21.5 29.8 40.8 49.1 57.4 68.3 76.6
9  14.9 24.8 34.8 47.9 57.8 67.7 80.8 90.8
12  16.1 27.5 38.8 53.7 65.0 76.2 91.1 102.4
1  18.1 31.7 45.3 63.1 76.5 90.0 107.8 121.2

1  22.0 36.4 50.8 69.9 84.4 98.8 117.9 132.3
2  23.5 45.0 66.5 95.0 116.5 138.0 166.5 188.0
3  23.0 48.8 74.6 108.7 134.4 160.2 194.3 220.1
4  23.8 53.7 83.7 123.2 153.2 183.1 222.7 252.6
5  33.5 64.2 95.0 135.6 166.4 197.1 237.8 268.5
6  39.8 70.5 101.2 141.8 172.5 203.2 243.8 274.5

-
-  20 - . ,

/ , 
,  Google 

. 
, , .

,  7.

 2: -

[ ] 
 [ ] [ ]   [ ]

.
 [ ]  [%] 

0 5.3 1251 1279 1265 554 5.1 ,

2 7.2 1233 1260 1246 474 5.1 . ,
3 3.3 1276 1300 1287 294 6.9 ,
5 5.4 1292 1342 1315 618 8.7 ,
6 13.6 1213 1245 1231 770 5.3 . , . ,
7 19.7 1243 1298 1267 804 6.4 ,
8 23.1 1324 1430 1377 1238 10.3 ,

9 13.6 1231 1264 1246 772 5.5 . , . ,
10 18.8 1276 1373 1318 1164 9.5 ,
11 4.3 1325 1382 1353 577 9.9 ,
12 17.2 1244 1294 1265 799 7.1 ,
13 9.4 1379 1429 1407 499 9.9 ,
14 6.9 1357 1417 1382 660 10.1 ,

16 18.8 1280 1372 1324 1110 9.9 ,
17 16.4 1418 1547 1475 1362 10.6 ,
18 32.3 1362 1550 1443 1171 26.4 ,
19 47.3 1445 1737 1558 1442 28.5 - ,
20 59.4 1564 1886 1709 1107 41.1 - ,

  21A 28.2 1451 1754 1610 1685 33.6 , , .

  21B 28.2 1451 1754 1610 1685 33.6 - ,
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. 
.  - , 

.  -  (
 - .

 2.3.1. 
, , . 

, ,
.  8. 

 3: 
-

[ ]
Cr [-] Ci [-] Cv [-] Cs [-] C [-] Qp [m³/s] 

0 5.3 0.14 0.08 0.14 0.1 0.46 0.19
2 7.2 0.14 0.08 0.1 0.08 0.4 0.23
3 3.3 0.14 0.08 0.14 0.1 0.46 0.12
5 5.4 0.16 0.08 0.14 0.1 0.48 0.21

 6 13.6 0.14 0.08 0.08 0.07 0.37 0.40
7 19.7 0.14 0.08 0.1 0.1 0.42 0.66
8 23.1 0.2 0.08 0.14 0.1 0.52 0.97

 9 13.6 0.14 0.08 0.08 0.07 0.37 0.40
10 18.8 0.19 0.08 0.14 0.1 0.51 0.77
11 4.3 0.19 0.08 0.14 0.1 0.51 0.18

 12 17.2 0.16 0.08 0.14 0.1 0.48 0.66
13 9.4 0.19 0.08 0.14 0.1 0.51 0.39
14 6.9 0.2 0.08 0.14 0.1 0.52 0.29
16 18.8 0.19 0.08 0.14 0.1 0.51 0.77
17 16.4 0.2 0.08 0.14 0.1 0.52 0.69

 , .   18 32.3 0.2 0.1 0.08 0.1 0.48 1.25
+ 19 47.3 0.28 0.1 0.12 0.1 0.6 2.28

20 59.4 0.32 0.12 0.12 0.1 0.66 3.15
 21A 28.2 0.32 0.1 0.1 0.07 0.59 1.34

21B 28.2 0.32 0.12 0.14 0.1 0.68 1.54

 2.3.2. 
 ( ) . 

,  - . ,
 2.3.2.

 4 

 0 5.3 88 34.6 9.225 554 1251 1279 5.08 1.36 0.17 0.20
 2 7.2 75 84.7 1.747 474 1233 1260 5.1 3.33 0.23 0.05

 3 3.3 88 34.6 9.225 294 1276 1300 6.9 1.36 0.09 0.13
 5 5.4 88 34.6 9.225 618 1292 1342 8.67 1.36 0.14 0.20

  6 13.6 70 108.9 0.578 770 1213 1245 5.28 4.29 0.39 0.03
 7 19.7 88 34.6 9.225 804 1243 1298 6.39 1.36 0.21 0.75
 8 23.1 88 34.6 9.225 1238 1324 1430 10.26 1.36 0.23 0.88

  9 13.6 70 108.9 0.578 772 1231 1264 5.54 4.29 0.38 0.03
 10 18.8 88 34.6 9.225 1164 1276 1373 9.53 1.36 0.23 0.72
 11 4.3 88 34.6 9.225 577 1325 1382 9.91 1.36 0.13 0.16

  12 17.2 75 84.7 1.747 799 1244 1294 7.09 3.33 0.30 0.12
 13 9.4 88 34.6 9.225 499 1379 1429 9.94 1.36 0.11 0.36
 14 6.9 88 34.6 9.225 660 1357 1417 10.05 1.36 0.14 0.26
 16 18.8 88 34.6 9.225 1110 1280 1372 9.91 1.36 0.22 0.72
 17 16.4 88 34.6 9.225 1362 1418 1547 10.6 1.36 0.25 0.63

Outflow  site 18 32.3 88 34.6 9.225 1171 1362 1550 26.35 1.36 0.14 1.24
+  19 47.3 88 34.6 9.225 1442 1445 1737 28.52 1.36 0.16 1.81
 20 59.4 80 63.5 3.704 1107 1564 1886 41.14 2.50 0.14 0.91

 site 21A 28.2 65 136.8 0.050 1685 1451 1754 33.61 5.38 0.33 0.01
21B 28.2 80 63.5 3.704 1685 1451 1754 33.61 2.50 0.22 0.43
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 02  - 1,8 ³/ .
- . - ,

- , .

 .  = 0,05 
, ,

. =0,033.

.  - 
,  - . R – 

 (A/WP). 

Excel, .

 22 ,
 - 1 / ,

, ,
,

. .
  1 / , ;

.

1.6.2

, , ,
.

.  10x10 .

  50 ,  30 . -
,  10  0,1 

/ .

    
0.02 0.03

W (m) 9.01 W (m) 7.36
WP (m) 9.02 WP (m) 7.36
A (m²) 0.97 A (m²) 0.80

A (m²) 1.77
WP (m) 16.37
R (m) 0.108062
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,
: , 2017 ., 

:
VI:    [ ] 
S:           [%] 
Wb:   ,    [ ] (  W) 
U:   (1 - , , 0,75 

, ,  0,5 - ). 

, , 

Vol Wb VI DC L

Vol:        [ ³]  
VI:          [ ]  
DC:        L [ ²],
L:           [ ]. 

. 
, , 

.

, 
. ,  3  4 ³

. , , ,  12  14 ³
 8 ,  20 ³ . 

. 
. ,  2. 

:

 ( )  140 , 
 - 16%.  5 .  1 ,  - 0,75:1 (
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 24: 

 RH =  x  = 5 x (5/100) = 0,25 .
 A =  x  = 5 x 140 = 700 ² = 0,07 .

. ,
 50 , , .

.
 1: ,  (CN=90, =0,02,  =0,1).
 2:  (CN=70, n=0,035,  =0,05).

. ,  S = 
25,4*(1000/90-10),  28,2 .  50 ,  Qv = (50 - 
0,2*S)^2 / (50 + 0,8*S)  27,1 .  = 0,066 .

,
0,3048.  Qact  0,007 /  7 / .

 50 /
 0,1,  ,  0,010 ³/

 10 / . ,  CN 
.

: Qact = 0,007 ³/ ; : Qact = 0,01 ³/ .

, ,
.

,
. . 24 .

: Amx = (0.5 * w1 * RH) + (0.5 * w2 * RH) = 0.667 m² 

w1 = RH /5 m; w2 = RH / RH  = 0.25/0.75 = 0.33 m

 

 n = 0.02 ( )  rhy = Amx/P = 
0.667/5.42 = 0.123 m.

 Qmx = v * Amx = 0.87 * 0.667 = 

0.583m³/s. ,  Qmx ,  Qact 

.
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 0,1  0,2 / . , ,

.
, .

:

w2 = h/0,75 ( / )  w1 = h/0,05 ( / ),  A 
, A = (0.5 * w1 * h) + (0.5 * w2 * h)  P = (w12+h2)0.5 + (w22+h2)0.5 rhy = A/P P.

 - 0,054 . vact = 0.32 m/s  vact > vcrit. 
 50 .

, . :
 CN = 70,  = 0,035, =

0,05,  v = 1,5 / .  -  0,002 ³/ ,
 - 0,005 ³/ .  0,05 

 0,17 / ,  1,5 / . ,
,

50 .

, 
.

,
, , ,

 ( ).
.

 25: ,

.
,  HD. 

,
, 1986, .

.
,

. ,
, , ,

.
. ,

 3%. ,
 3  ( ,

, 1986.
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.
,  H 

 ( ) .
, .

   ,
, , ,

, .

 22%, 
 3%. 

 1,5 

 (HD) 570 
 (VD) - 123 

 80 

 130 
,

, ,
, , .
, .

 ( , , 1986). 

:

-  21 .

.
- ID , Qp m³/s Qp m³/s Qp m³/s 

 21A 28.2 1.34 0.01 0.04 
21B 28.2 1.54 0.43 0.26 

2.84 0.44 0.3 

,
.

 26: 

 I, 
:
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 (  1,5 ),  -  0,5 ).
, .

.  Qp  0,45 ³/  (= 
), :

Q c w g h

:
:  [-] 

c:         [-]. 
w:  ( , ) = 4,2 [ ] ( -

)
g:         [ / ²].
h:  [ ]. 

 Q = 0,45  w = 4,2  0,18 .
. ,

,  50% -
, .

?  10  0,28 ,
.

, , . ,
,
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, - . 
. , 

, .

. 
, 

.

c i

:
Q:           [ ³/ ] 

   C:           [-] (c - - , )
    I:       [ / ] (  - /   

. , 
).

 A:          -  [ ]

. 
[ / ]  [ ],  m³/s. 

.

 8:  (  TxDOT, 2016) 

 - Cr 

0.28-0.35 0.20-0.28 0.14-0.20 0.08-0.14
-

30%.
 10-30%

,

 5-10%  0-5% 

 - Ci

0.12-0.16 0.08-0.12 0.06-0.08 0.04-0.06

;

.

,

.

,

,
.

,
;

,

 - 
Cv

0.12-0.16 0.08-0.12 0.06-0.08 0.04-0.06

,

 - ;

,

,
20% 

.

 - ;
 50%  –

,  50% 

.  

 – ;
 90% 

 - 
,

.

- 
Cs

0.10-0.12 0.08-0.10 0.06-0.08 0.04-0.06
;

,
,

,

,

,

,
,

,

,
,

;
,
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: i

:
, ,

.
.
.

, .
.

, ,  10
. , ,  10 ,

 10 .
. ,

.

 ( . (TxDOT, 2016). 

.

2.3.2  ( )

 (
) .

, , , ,
« » ( ).  20 (

, )  100 (
, ). -

,
. ,

. .

, ,
. ,

. , , ,
. ,

, ,
. ,

.
.

,
,

.

:
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 S ( ) :

:

S:  ( )

CN:  [-] 

 Q :

:

Qv:       ( )

P:        ( )

,
:

:
Qp:      ( 3/ )
A:        ( 2)
D:        ( )
Tc:       ( )
Tp:        ( )

2.3.3
tc – ,

.

, ,
. , tc. .

:
tc*:  [ ]
tc: tc*/60 [ ]
L: L` [m]/0.3048,  L`- 

So:  [-] 

tc

:
tc*: [ ] tc:
 tc*/60 [ ]
L: L` [m]/0.3048,  L`- 

n:  [s/m1/3]
So:  [-] 

tc



36 |

 – :
tc*: [ ]
tc: tc*/60 [ ]
L: L` [m]/0.3048,  L`- 

tc  
S: .  S = 1000/CN – 10 
CN: 
So:  [%] 

, -
. , ,

.
, -

.
.

,
, ,

.

2.4
,

.
,

 ( , 1966)  ( , 1980). 
, .
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( )

,
.  Talsim-NG (www.sydro.de). 

, , 1980 , 1966. 
:

 9:  ( , 1980  1980). 

Tsnow ,  [°C] 0 
Mp  [ / ] 4 - 5
Dmax ,

 [%] 
40 - 45 

Dfr  [%] 10 

, .
.

2.5
,

, , . ,
, .

 ( ). :

:
A ML-2T-1 (ML-2)*
R MLT-4 (MLT-3)* 
K L-3T3

L M L T
S M L T
C  (C = C1 · C2) 

C1: M L T 

C2:  M L T 
P M L T
M = , L = , T = 
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,
. , ,

, .
, . ,
. - ,

 (M ), -
.

 R 
 (E) 

 30-  (I30), 
. .

, .

,

PM:
P: 

  .  R 

:   R = [0.07397 · MFI1.847/ 1.72],  MFI < 55 

R = [95.77 – 6.081 · MFI + 0.4770 · MFI2 / 17.2],  MFI > 55 

-
 (M ),

, ,  R 

:

:
S':        [t]  

   Q:         [ft³] 
pp:        [ft³/s]. 

 K, L, S, S, C  P .

, ,  -  S = S' 0.0283168

 ( )
 K  ( ) . ,

,  K  0,37  0,42 
( ., 2010). ,

, 1978 .
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 36:  ( , 1978) 

 (  L) 
 L  - 

, ,
, , .

:  [ ]
m:    , .

m = 0,5 ,  5%,
m = 0,4  3%  5%,
m = 0,3  = 0,3  3%.

, 1978
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, 
 ( ) . 

. ,  10%  10%-

 (  S)
,  S, 

- .  S 
, , , , 1997

S = 65.41 sin2  + 4.56 sin  + 0.065 
 = 

S = 10.8 sin  + 0.03,  < 9% 

S = (sin  / 0.0896)0.6,  9% 
 ( )

, , 
,   . 

   C
C- /

0.001 (1987)
0.001 (1987)
0.1  (1981), 

( ) 
0.2  (1981), 

1 (1987)
0.14 (1987)

, , 
, , , 1997). 

. ., 2010 
 0,2 , ,

 (  P)
 - 

.

 P 
, ,  ( ),

. 
,   1, 
.

, ,
.

, , 
: v = Q / A,  Q =  [m³/ ],  A -  [m²]
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, :

:
v:            m³/

  n:    (= 1/ ,  kst = )
R:           [m] = A / WP 
A:           [m ²]. 
WP:        [m] 
S:           [m/m].  S - .

,  WP  A .
  A ,

 = Q/A. ,
,  = Q/A 

.

, .
, , ,

.
.

 10. 
.

 10:  (  TxDOT, 2016) 

  (      <30 )

:

, , , 0.025 0.030 0.033

, , 0.030 0.035 0.040

, , . 0.033 0.040 0.045

, , 0.035 0.045 0.050

, , ,
.

0.040 0.048 0.055

, , ,
.

0.045 0.050 0.060

, , . 0.050 0.070 0.080 

,
-

.

0.075 0.100 0.150

, , ,
, ,

: , , .  0.030 0.040 0.050 

: . 0.040 0.050 0.070 

 

, :

0.025 0.030 0.035
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0.030 0.035 0.050

:

0.020 0.030 0.040

0.025 0.035 0.045

0.030 0.040 0.050

:

, 0.035 0.050 0.070

, 0.035 0.050 0.060

, 0.040 0.060 0.080

- , 0.045 0.070 0.110

- , 0.070 0.100 0.160

:

 ( ), , 0.110 0.150 0.200

 ( ), 0.030 0.040 0.050 

, , 0.050 0.060 0.080

, ,
,

0.080 0.100 0.120

, , 0.100 0.120 0.160

  (     > 30 )

0.025 -- 0.060 

0.035 -- 0.100 

    

 0.012 -- 0.018

0.017 -- 0.030 

  

, 0.017 -- 0.025 

0.022 -- 0.030 

, 0.025 -- 0.040 

, 0.028 -- 0.035

0.025 -- 0.045

.

:

v:  [m/s] 
:  [-] 
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 [m] = A / WP
IE:  [m/m]. , S – 

.

 k - . , ,
.

 11:  ( , 1998) 
Ks [ ]

:
220 – 350
450 – 700

:
15 – 60

, 6 – 10
, 25 – 50

, 80 – 140
190 – 270
300 – 500
100 – 200
500 – 1500

( )
50 – 54

, 30 – 40
(< 6 ) 20 – 55

, , (10-20 ), 16 - 18

, / .
2.5, ,

, , .
,

, .
.

 

:
 :  [N/m²]. 

w:  [ / ³], w =1000 / ³
g:  ( ) [m/s²]  
rhy:  [ ] = A / WP 

:  [ / ].  S - .

, . , ,
,

crit. , crit, ,
 t > crit. , / .
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:
 bed:      ( . ) [N/m²]  

   :        .
 ( )

 25  35,   
(tan)  0,5  0,7.

, , ,
. 

, 
, .
, , , 

, . 
.

, 
, . , 

, , 
, . 

 12:   
d Tau-crit v crit kst
0.02 … 
0.063 - 0.1 … 0.2 40 .. 50 

0.063 … 0.2 0.5 .. 1.0 0.2 … 0.35 40 … 50 
 0.2 … 0.63 1.0 … 2.0 0.35 … 0.45 40 … 50 

0.63 … 2.0 3.0 … 6.0 0.45 … 0.6 40 … 50 
2.0 … 6.3 8.0 .. 12.0 0.6 … 0.8 40 … 50 

 6.3 … 20 15 0.8 … 1.25 40 … 60 
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20 … 63 45 1.25 … 1.6 35 
,  50 … 75 50 … 75 - 1.7 … 1.8 30 
,  75 … 100 75 … 100 - 1.9 … 2.0 28 

 13:   
d Tau-crit v crit kst

 32/63 32/63 30 … 58 - 20 … 30 
 63/90 63/90 40 … 75 - 20 … 30 
 63/125 63/125 75 … 100 - 20 … 30 

 100 … 150 
100 …

150 - 1.9 … 3.4 20 … 30 
150 …

200 53 … 73 2.6 … 3.8 -

 ( )
200 …

300 73 … 160 - - 
 ( ,

),
- 15 … 18 1.5 - 

 ( ,
),   

- 20 … 30 1.8 - 

- 108 - 40 … 50 
- 40 … 50 - 40 … 50 
- 50 … 100 - 40 … 50 
- - 4 -
- - 2.5 -
- 30 … 40 - - 

-
100 … 

140 - - 
,   - - 5 - 

 (2001) ,
.  

 14: ,  (2001) 
 / vm ISo h bSo crit 

[ ] [m/s] [‰] [m] [m] [N/m²]

 (1982) 15 - 30,0 1,20 16,0 4:5 218

15 - 30,0 1,15 8,0 4:5 195
 (1995) 7 - 18,0 3,00 36,0 2:3 309

7 - 30,0 1,20 16,0 4:5 312
7 - 30,0 1,15 8,0 4:5 292
7 - 18,0 3,00 36,0 2:3 480

 (1994) 300
(1990) 3,5
/

(1994)
50 bis >300 

 (2000) 3 bzw.
7

3,2 -
3,5 

200 - 300

 (1918) 2,0 1:2 50
 (1976) 50

(1990) 3,5
 (1994) 50

 (2000) 15 3,2 -
3,5 

100 - 120
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 /
[ ]

vm

[m/s] 

ISo 

[‰] 

h

[m] 

bSo

[m] 

crit

[N/m²]
/

(1994)
 (1994) 

 (1994) 
LfU (1996) 

 (1990) 
 (2000) 

 (1918) 
 (1930) 

15

15

15

2,5 - 
3,0

3,0 - 
3,5 

3,5 
3,5 - 

4,0 
2,0 - 

2,5 
3,3 - 

3,8 

0,6    -
0,9
0,6    -
0,9 

7,0 

60

70
250

70 - 100

100 - 
150

180 - 
240

120 - 
150

150 - 
200

 (1970) 

EVED (1982) 

/
(1994)

LfU (1996) 

 (2000)

0    -    3

0    -    3

15

3,0 - 
3,5
2,2 - 
2,8 

5,5 

0,6    -
0,9 

3,00 28,0 2:3 165 

> 140 

50 - 250

75 bis > 
350
100 - 
150

80 - 120

 (1970) 
 (1973) 

 (1976) 1-2

> 2 

20

2:3 100 
100 - 
140

50 - 70

100 - 
140

800 
 (2000) 

 (1918) 
LfU (1996) 

 (1990) 
/

(1994)

15

0    -    3

3,0 - 
3,5 

3,5 - 
4,0

3,5 

7,0 

120 - 
160

170 
bis 150 

100
bi/  (1990) 

LfU (1996) 
2,0 

2,0 - 
2,5 

55 - 65

 (1970) 

 (1973)

 (1988) 

/
(1994)

LfU (1996) 

 (1990) 

1,5 
1,8

> 3,5 
1,8 
1,8 

1:2   bis 
2:3 
1:2   bis 
2:3 

50 - 100

50 - 80

15 - 18
20 - 30
15 - 18

20 - 30
30
40

> 60 

30
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 ( ) ,
,

,
 (1986)

 qcrit

:  
g:  [ / ²]

 s: ,  [ / ³]
w:  [ / ³]. 

I:           [ / ]
   qcrit: ,  [m³/(s 

m)].

, . , ,
, . ,

, . ,
.

 ( )  40 , ,
, .
, .

. ,
, , ,
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, . ,  (
) , ,

.

,
,

- , , ,
, , . . ,

, , . ,
, , .

, .
 ( )

.

- ,
, - .

. -  Talsim-NG (www.sydro.de ), 
,

 37:  -  (  Talsim-NG) 

- , , ,
, , ,

. ,  Talsim-NG 
, , , .

, ,
.

, , ,
- .

, ,
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,

,

 38:

,
.

. :
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( )

( ) ( )

( )

: , 
, , 

, , 
.

: 1D  2D . 3D 
. 1D . ,  1D 

, ,  ( )
, . 2D 

, , 
, ; .

 1D  2D:

,
, ,

. . 

  

2D 

( )
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 39:  1D  2D

, ,
 2D , ,

,  1D . ,
.

 2D.

,  1D- .
 2D ,

, ,
.
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 40:  2D 

.
, .

, ,
  ( . - ., 2009). ,

 4% .
 ( . . ., 2009)

:
n:
d90: 90% 

,  1996 
:

,
. ,

.
. .- .  (2009) :

 15: -  ( . .- ., 2009)
 IF 

 (
)

0 – 5% 1 – 1.05 

5 – 20% 1.05 – 1.4 

20 – 40& 1.4 – 3.5 
 50 – 80% 3.5 - 100 
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.
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.
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 SDC/ :
“

», (TJK 1075-11) “ 

 DIPECHO (
): 

DIPECHO 8: “ ,
,

” (TJK 1087-14) 
DIPECHO 9: “

” (TJK 1099-16) 
DIPECHO 10: “

,

” (TJK 1104-17) 

Deutsche Welthungerhilfe 

 ( ):

, ,
N 39.3491° E 68.0569° 

,
,

 + N 39°24'5" E 68°15'50" 

,
,

 + N395430.58 695610.38 

.  \ 
N390641.84 701259.85 

, .
. 

N390104.3 701504.3 

, . .  + N390159.5 701803.1 
, ,

N391207.5 705235.9 
, ,  + N390231.25 703748.64 

, , N391333.7 710922.0 

 ( -
) 

SDC/ :  2011 –  2013 
DIPECHO 8:  2014 –  2015 
DIPECHO 9:  2016 –  2017 
DIPECHO 10:  2017 –  2018 
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Äàííàÿ ïóáëèêàöèÿ ïîäãîòîâëåíà ïðè ôèíàíñîâîé ïîääåðæêå Ïðàâèòåëüñòâà ßïîíèè 

â ðàìêàõ Ïðîãðàììû ÏÐÎÎÍ ïî Óïðàâëåíèþ Ðèñêîì Ñòèõèéíûõ Áåäñòâèé.

Ñîäåðæàíèå ïóáëèêàöèè ìîæåò íå îòðàæàòü âçãëÿäû Ïðîãðàììû Ðàçâèòèÿ Îðãàíèçàöèè 

Îáúåäèíåííûõ Íàöèé, åå Èñïîëíèòåëüíîãî Êîìèòåòà èëè åå ãîñóäàðñòâ-ó÷àñòíèêîâ.
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